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LIQUID NITROGEN EQUIPMENT 
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OUR COMPLETE LINE OF LIQUID 
NITROGEN EQUIPMENT HAS BEEN 
THOROUGHLY TESTED AND ENTHU- 
SIASTICALLY ACCEPTED IN STUDS 
AND BY BREEDERS THROUGHOUT 
THE WORLD. THE RESULTS SHOW 
IMPORTANT CONTRIBUTIONS TO 
INCREASED QUALITY AND LOWER 


COSTS. 
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PEOPLE AND EVENTS 


Two Prominent Extension Dairymen Retire 
From University of Minnesota 


Two long-time extension dairymen will re- 
tire from the University of Minnesota in 
June. They are Proressor H. R. SEARLEs, 
who has been on the University staff 40 yr., 
and ProressorR RAMER LEIGHTON, with 35 yr. 





H. R. Searles 


R. Leighton 


of service. Both have played important roles 
in the improvement of dairy farming prac- 
tices and in aiding the dairy industry in 
Minnesota. Searles has been especially active 
in promoting organizations of dairy plants, 
better dairy feeding, and general herd man- 
agement and 4-H dairy projects. Leighton 
has been closely associated with the Minne- 
sota Dairy Herd Improvement Association 
program and has been instrumental in pro- 
moting testing among state farmers. The two 
men have been widely known as dairy cattle 
judges. 

Searles in 1936-1938 led a campaign to sign 
up dairy plants to support the Minnesota 
Dairy Industry Committee, representing hun- 
dreds of dairy plants around the state. The 
organization was the beginning of the Ameri- 
ean Dairy Association, a nation-wide dairy 
promotional group. He helped set up several 
artificial breeding organizations in the state, 
promoting this program as a method of dairy 
improvement. He has held a number of feed- 
ing schools and roughage clinics around the 
state and has worked with agents and farmers 
on a number of pasture demonstrations. He 
helped train many 4-H judging and dairy 
demonstration teams, conducted 4-H dairy 
clinics, and developed a point system for 
seoring 4-H dairy exhibits. He saw the pum- 
ber of dairy c!}ub members in Minnesota grow 
from 924 in 1922 to nearly 7,000 in 1959. 

Professor Searles has been a judge at sev- 
eral dairy contests—including several state 
fairs and two events in Colombia, South 
America. He is an official judge of Holsteins 
and Brown Swiss, and is an official classifier 


of the Brown Swiss breed. He coordinated 
efforts of several agencies in development of 
a plan for milk houses, now standard on Mia- 
nesota farms. He was active in the early de- 
velopment of Land O’Lakes Creameries, Inc. 
He was author or co-author of several dairy 
bulletins and since 1933 has been dairy edi- 
tor of The Farmer magazine. In 1957, he 
received the $1,000 De Laval extension award. 

Professor Searles was born near Elgin, Min- 
nesota, and earned his B.S. at the University 
in 1917. He taught in the dairy husbandry 
department there from 1917-18, served in the 
U. S. Marine Corps from 1918-19, and man- 
aged a farm near Rochester from 1919-21. 
He was in charge of dairy extension for a 
year and a half at Iowa State College, then 
returned to the University of Minnesota as 
extension dairyman in 1922. 

Professor Leighton has taken part in more 
than 5,000 DHIA meetings, judging contests, 
conferences, and other sessions around the 
state since joining the University staff in 1925. 
For several years, he has been in charge of 
an annual training course for local DHIA 
supervisors. In 1927, he organized the first 
combination DHIA owner-sampler unit in 
the state. This was the forerunner of central 
testing laboratories. He was instrumental in 
incorporating DHIA organizations on a coun- 
ty-wide basis, starting 4 yr. ago. 

In 1934, Professor Leighton organized a 
junior DHIA program, operated jointly from 
then until 1938 by the Extension Service and 
state vocational agriculture teachers. Also, 
in 1934, he organized a semi-monthly testing 
association in a cooperative creamery at Tru- 
man, the first of its kind in the state. It 
operated on this basis for 17 yr. He taught 
a course in DHIA testing methods in the 
School of Agriculture during his early years 
on the Extension staff. From 1933-46, he was 
superintendent of official testing in Minne- 
sota for all dairy cattle breeds. 

Professor Leighton grew up on a 320-acre 
farm near Stockton, and farmed there until 
1925. During that period, he was county DHIA 
secretary, president of the Stockton Commu- 
nity Club, headed a creamery building com- 
mittee, and was president of a shipping asso- 
ciation there. While still farming, he for sev- 
eral years spoke at meetings around Winona 
county, promoting better dairy farming prac- 
tices. He came to the St. Paul campus in 
1925 as a DHIA fieldman, and in 1929 was 
named extension dairy specialist. He also was 
an early promoter of artificial breeding, and 
helped organize several herd sire associations 
which were forerunners of breeding rings. He 
wrote or helped write a number of bulletins 
and pamphlets on dairy subjects and has been 
editor of the monthly DHIA report and an- 
nual summary. 
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AMAIZO 


FRODEX® or 
CORN SYRUP 


GIVES ICE CREAM 
BUILT-IN 
PROTECTION AGAINST 
HEAT SHOCK 


From ice cream plant right 
to the dinner table, 
AMAIZO,.Fropex or Corn 
SyrRuUP guards ice cream 
against frequent handling 
and too-high storage. tem- 
peratures, preserving its 
frosty, “just-made” good- 
ness. Pioneered by Amer- 
ican Maize, this outstand- 
ing stabilizer for all types 
of frozen desserts (ice 
creams, sherbets, water 
ices and frozen novelties ) 
‘and sparks flavor. It adds — 
‘to the nutritive food solids 
‘content. Impressive 


savings in productiomare: ~~ 


possible, toosManufac- 
turers. nes prefer liquid 


* ar ory handling use 
~ AMAIZO Fropex. 


For full information write our Tech- 
nical Sales Service Staff in New 
York or any of our sales offices, 
without obligation, of course. 


ATLANTA « BOSTON «+ BUFFALO 
CHICAGO + DENVER + GxAND 
RAPIDS * HOUSTON + LOS ANGELES 
PHILADELPHIA « PITTSBURGH « ST. LOUIS 
ST. PAUL *» SAN FRANCISCO « SEATTLE 








AMERICAN MAIZE 
PRODUCTS COMPANY 


250 PARK AVENUE © NEW YORK 17, N.Y. 








| 1934. 


He helped select a number of farmer dairy 
judging teams from 1930 to 1942 and has 


| been active in judging. He was assistant su- 


perintendent of cattle at the state fair from 
1929-54 and has been superintendent since 


| then. 


Professor Leighton is a 1913 graduate of 
the St. Paul campus School of Agriculture, 
and earned his B.S. in dairy husbandry in 


He has been active for several years in the 


extension section of the American Dairy Sci- 


ence Association, serving as secretary of the 
section in 1959, vice-chairman in 1951, and 
chairman in 1952. 


North Carolina News 


D. W. Cotvarp, Dean of Agriculture at 
North Carolina State College, has aecepted 
the presidency of Mississippi State Univer- 

sity. tie will take over 
the post on July 1, sue- 
ceeding B. F. Hinsun, 
who is retiring. 

Dr. Colvard, 46-yr.- 
old native of Ashe 
County, is the second 
dean of agriculture 
from State College to 
be elected president of 
an out-of-state univer- 
sity. As dean of agri- 
culture at North Caro- 
lina State College he 

D. W. Colvard directs a program of 

teaching, research, and 
extension reaching every county in the state. 
One of his chief accomplishments has been 
the closer cooperation he has helped foster 


| between the School of Agriculture and various 
| agricultural interests of the state. 


At State College he helped revamp the 
School of Agriculture’s program of instruction 


| to prepare students for careers in the agri- 
| cultural field. In addition, he was instrumen- 


tal in getting a new 2-yr. agricultural pro- 


4 | gram approved. Known as the Agricultural 


Institute, it will open this fall. 

Mississippi’s largest university, which Dr. 
Colvard will head, is a co-educational insti- 
tution with 4,284 students and 288 faculty 


| members. Located at Starksville, Mississippi 
| State is comprised of schools of engineering, 


business and industry, liberal arts, agricul- 
ture, forestry, and education. 
Dr. Colvard was graduated from Berea Col- 


| lege in Kentucky and earned his master’s 
| degree in animal science from the University 


of Missouri and his doctorate from Purdue 
University. 

From 1938 to 1946 he was superintendent 
of research stations at Swannanoa, Waynes- 
ville, and Laurel Springs, North Carolina. He 
joined the Animal Industry Department at 


| State College in 1947 and was named head 
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“Discontent 


is the first step in the progress of 
a man or nation,” according to 
Oscar Wilde. And, we might add, 


in the progress of a company. 


Discontent in the knowledge 
that there are undernourished 
peoples throughout the world was 
the first step to Foremost’s re- 
combining process for milk. We 
perfected a way to separate the 
product of American dairy farms 
into two principal components, 
ship them anywhere in the world, 
and recombine them to perfection 
on the spot. Today we are able 


to provide nutritious, economical 


FOREMOST DAIRIES, INC. 





whole milk to large areas which 


formerly had no milk at all. 


Discontent that there had been 
no improvement in old-fashioned 
evaporated milk in almost fifty 
years led to Foremost’s “fresher- 


tasting” evaporated milk. 


Discontent helped bring about 
our aseptic canning, our instant 
non-fat milk, our continuing pro- 


gram of quality control. 


And still “discontent” continues 
to drive us on to better processes, 
new products, and continuing 


progress in the dairy business. 
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of the department a year later. In 1953 he 
was appointed Dean of Agriculture to suc- 
ceed J. H. Hitton. 


Ohio State News 


K. S. RAMACHANDRAN has joined the research 
staff of the Department of Dairy Technology, 
The Ohio State University, as Research Asso- 
ciate, effective March 1. Dr. Ramachandran 
received his B.S. in Agriculture from the Uni- 
versity of Mysore in 1951, his M.S. from the 
University of Bombay in 1955, and his Ph.D. 
from the University of Illinois in 1960. His 
experiences include 4 yr. of research work 
at the Indian Dairy Research Institute, Banga- 
lore, from 1951-1955, where he worked on 
analytical methods for milk and milk prod- 
ucts and conducted studies on vitamins. Dr. 
Ramachandran’s work at Ohio State will con- 
cern the flavor of chocolate ice cream, a study 
supported by the American Dairy Association. 





About 20 representatives of the Ohio Dairy 
Industry met on the Ohio State Campus, 
March 31, with members of the Dairy Tech- 
nology Staff to discuss the student recruit- 
ment program and to review the Dairy Tech- 
nology scholarship program in general. At 
the present time, 18 scholarships, representing 
$9,500, are offered in Dairy Technology, of 
which about half is of the sustaining type 


and the other half is offered at the freshman 


level only. 
A major point of discussion at the meeting 


was the utilization of the scholarship moneys— | 


whether to award scholarships largely to 
freshmen on a l-yr. basis, whether to award 
scholarships on a sustaining basis, or whether 
to place extra stress on awarding scholarships 
to students at the sophomore level and above. 
The general opinion appeared to be that the 
scholarships needed to be increased to attract 
better-quality students and that the sustain- 
ing type of scholarship might be the prefer- 
able type. However, emphasis was made to 
the effect that the major approach should be 
in the direction of acquainting the high school 
students with Dairy Technology first and then 
use the scholarship offer as secondary support. 
Such an approach should tend to decrease the 
inclination of many students to shop for schol- 
arships without having any real interest in 
the field in which the scholarship is being 
offered. 

It was indicated at the meeting that the 
recruitment program for 1960 would consist 
of the two phases, first the showing of the 
animated slide sequence depicting the field of 
Dairy Technology at The Ohio State Univer- 
sity to interested groups throughout Ohio. 
It was pointed out that this sequence had 
been shown at several meetings already and 
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IN THE 
DAIRY FIELD 


IODINE 
SANITIZERS 


OFFER ALL THESE 
ADVANTAGES 


A LONG RECORD OF DEPENDABILITY. 
lodine is recognized as a most efficient 
antiseptic and germicide. It is known to be 
effective against a wide range of organ- 
isms. New technology has now resulted in 
more efficient iodine formulations devel- 
oped especially for sanitization. 


EASY TO USE. lodine sanitizers are for- 
mulated especially for treatment of dairy 
utensils and equipment. Leading manufac- 
turers offer iodine sanitizers and detergent- 
sanitizers as liquids, powders or tablets. 


EFFECTIVE. lodine sanitizers are effective 
in low concentrations . . . economical, too. 
They can help you supply better milk. 


EASY TO TEST. The well-known iodine color 
is an indication of solution strength. When 
the color of an iodine sanitizing solution 
begins to disappear, that is a signal to 
replenish or replace the solution. Test kits 
are available. 


Write us for further information and names of 
manufacturers offering iodine sanitizers in your 
area. No obligation, of course. 


CHILEAN IODINE 
EDUCATIONAL BUREAU, 
INC. 


Room 2156 
120 Broadway, New York 5, N. Y. 
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Between us men — 


... when we look at a healthy youngster 

like this, our large annual investments 
in scientific sanitation research seem 
all the more worthwhile. 


DIVERSEY’s scientific group plays a 
key position on the huge team that 
works to assure wholesome, nourishing 
milk for America’s tables. Our labora- 
tories turn out a constant flow of new 
and better sanitation chemicals .. . 





New strides in Sanitation .. - 
through DI VERSEY RESEARCH 















DIVERSEY ©: 


products created to get the vital sani- 
tation job better . . . from cow to 
consumer. 


For instance, we’re using electronics 
in new ways to aid in our product de- 
velopment. Products and methods de- 
veloped by DIvERSEY helped speed the 
progress of C-I-P methods. Improve- 
ments in C-I-P techniques are under 
our microscopes all the time. 


The resources of our laboratories are 
always at the service of the professional 
sanitarian. May we be of help to you? 
The Diversey Corporation, 1820 
Roscoe Street, Chicago 13, Illinois. 
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had been well-received. Secondly, Open House 
would be held every Saturday during April 
and May, at which time interested high school 
students would be invited to visit the De- 
partment to be informed about Dairy Tech- 
nology and to be shown the teaching and re- 
search facilities of the Department. May 7 
was announced as the day for scholarship 
examinations. 

The current scholarships in Dairy Tech- 
nology and their sponsors were announced as 
follows: 

Sustaining scholarships carrying stipends 
of $1,200 to $2,400 on a 4-yr. University pro- 
gram: Roy W. Babeock Memorial Dairy Tech- 
nology Scholarship, Babcock Dairy, Toledo; . | 
Beatrice Dairy Technology Scholarship, Beat- \ALARMER! 
rice Foods, Ine., New Bremen; Broughton 
Dairy Technology Scholarship, Broughton's 
Farm Dairy, Marietta; Esmend Dairy Tech- 
nology Scholarship, Esmond Dairy, Sandusky; : 

Fairmont Foods Dairy Technology Scholar- 

ship, Fairmonts Foods Co., Omaha, Nebraska; 

Meyer Dairy Technology Scholarship, Meyer 
Dairy Products, Cleveland; Sealtest Dairy 
Technology Scholarship, Sealtest Foods, Inc., Make the more delicious 
Cleveland; S. L. Stauffer Memorial Scholar- [ ; 
ship, Warren Sanitary Milk Co., Warren; 
United Dairy Company Dairy Technology 
Scholarship, The United Dairy Co., Barnes- 
ville. 

One-year scholarships carrying stipends of 
$300: Central Ohio Dairy Technology Society, 


Columbus; Cincinnati Dairy Technology So- milk 
ciety, Cincinnati; Cleveland Associated Milk better 
Dealers, Cleveland; Columbus Milk Distribu- aye 
tors Association, Columbus; Dayton Milk Chocola 
Foundation, Dayton; Maumee Valley Dairy quality 


Technology Society, Toledo; Milk Dealers of 
Akron Area, Akron; Northeastern Ohio Dairy 
Technology Society, Cleveland; Stark County uniform t 
Dairy Products Association, Canton. 


flavor, 


Oregon State College News 


A graduate research fellowship in food 
technology will be offered next year at Oregon 
State College as announced by P. W. Sounperr, 
vice-president, the Campbell Soup Company 
of Camden, New Jersey. 

The fellowship will go to an outstanding 
student who will work for his doctor’s degree 
in some phase of food or dairy technology. 
If the fellowship holder is married, the grant 
will be $2,600; if single, $2,200. 

In addition, the college will receive $800 
to cover the student’s tuition and fees and 
expenses involved in his research project. 


| | 
The project will be on fundamental research AMERICAN FOOD 
in food processing. 
LABORATORIES INC. 


EY AVENUE R i 


om ¥ 


University of Minnesota Dairy Day 
July 29 
The 50th Anniversary of the Minnesota 
Dairy Herd Improvement Association pro- 
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Only CHORE-BOY Gives You These 
Advanced Milking Developments 


Gentle Low-Vacuum Milking — helps to 
remove a major cause of mastitis 


Master Pulsation — provides uniform 
milking with less maintenance 


Cleaned-In-Place — by vacuum 


Glass Roll-O-Measures — show the pro- 

duction of every cow at every milking 
Proof that dairymen have approved Chore-Boy’s new ap- 
proach to milking is evidenced by the fact that Chore-Boy 
is now FIRST in the sale of pipeline milking systems. All 


Chore-Boy Systems are backed by our Gold Star Guar- 
antee and Service Policy and sold by trained dealers. 


CHoRE-Boy \ 
LOW- VACUUM 


Send today for FREE Dairyman's Guide Book. Write Dept. 48 








CHORE-BOY MANUFACTURING CO., Cambridge City, Indiana 
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gram will be recognized at the University of 
Minnesota’s Dairy Day, July 29, on the St. 
Paul campus. 

Persons who helped pioneer the 50-yr.-old 
DHIA program will be honored at the event. 
Citations will also be given to several men 
who have been active in dairy teaching, re- 
search, and adult education in the past half- 
eentury. 

Visitors to the event will tour research and 
teaching facilities on the St. Paul campus. 
They will see studies under way on new dairy 
products, new developments in protective milk, 
calf and cow feeding, and cattle breeding. 

The Dairy Day is being sponsored jointly 
by the dairy extension section and the de- 
partments of dairy husbandry and dairy in- 
dustries. 

Minnesota’s DHIA program began in 1910 
with 25 herds in a cow-testing association in 
Freeborn county. Today, 4,700 herds in 86 
counties are being tested. The program is the 
core of dairy extension education in the state; 
it provides production and feeding informa- 
tion which farmers can use as the basis for 
herd improvement. 


Milk Sanitation Short Course at University 
of Nebraska 


Nearly 100 persons attended the Milk Sani- 
tation Short Course at the University of Ne- 
braska, April 12-14, 1960. Both farm and 
plant sanitation problems were discussed by 
industry, regulatory agency, and educational 
leaders. 


Among farm sanitation problems covered | 


were Animal Health; Milking Procedures; The 
Effect of Various Dairy Housing Methods on 
Milk Quality; Washing and Sanitizing Farm 
Dairy Equipment; and Location, Construction, 
Chlorination, and Sampling of Private Water 
Supplies. Subjects of interest to both farm 
and plant personnel included Newer Tech- 
niques of Detecting Antibiotics in Milk; Milk 
Sanitaticn Surveys; 3-A Standards; Milk 
Transportation Problems; Use of Pesticides 


on the Dairy Farm and in the Milk Plant; | 


The Washing and Sanitizing of Automotive 
Milk Transport and Pick-Up Tanks; Bulk 
Tank Sampling Problems; and Laboratory 
Pasteurization and Post-Pasteurization Milk 
Counts. Plant sanitation problems discussed 


were Regulatory Aspects of Ultra-High Tem- | 


perature Pasteurization; Bio-Assays of Min- 
eral and Vitamin Enriched Milks; Sanitation 


Problems Related to Processing Small Quan- | 


tities of By-Products; Problems and Poten- 
tialities of Cireulation Cleaning; and High- 


Temperature Short-Time Pasteurization Equip- | 


ment Testing Procedures. 


| 
Speakers at the three-day course included | 


H. E. Eagan, M. E. Hewp, and Tom Lorrt- 
HOUSE of the United States Public Health 
Service; C. A. ApeLe, The Diversey Corpora- 
tion; T. R. Enrieut, Klenzade Products, Ine.; 
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Objective: 
TO ASSURE FULL VITAMIN POTENCY 


AND FLAVOR STABILITY DURING 
THE SHELF LIFE OF THE MILK 


It is important for all those associated with 
the milk industry to know about the extremely 
high quality of Vitex® Vitamin Concentrates. 
There is perhaps no other industry where 
health and sanitation standards, where in- 
spection, control and regulation, play such 
a key role. In consequence, it is well to realize 
that Vitex concentrates meet or exceed every 
criterion and are entirely acceptable as a food 
additive. 

Vitex concentrates are processed in a 
Grade A plant under AAA standards. Every 
batch of pure vitamin crystals is assayed 
before processing. And not one batch of the 
finished product can be released for ship- 
ment until the laboratory provides a clean 
bill of health concerning: total plate count; 
thermophile count (37° and 55°C) at 10 days; 
viscosity; physical appearance (fat and solids 
separation at 10 days at 37°C); final report 
of vitamin assay. 

Vitamin additives offer dairies a profitable 
means of providing better balanced nutrition. 
Vitex Vitamin Concentrates are the best 
assurance of purity, potency and stability. 


VITEX LABORATORIES 


A Division of NOPCO CHEMICAL COMPANY 


NoPcty 


® 
Pioneer Producers of a Complete Line of Vitamin 
Concentrates for the Dairy Industry 


GENERAL OFFICES: 60 Park Place, Newark, NJ. 
PLANTS: Harrison, NJ. Richmond, California 
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L. E. Harris, Harris Laboratories, Ine.; A. C. 
Bantz and Cau Fisuer, Roberts Dairy Com- 
pany; JOHN Bay, Beatrice Foods Company; 
W. J. Grant, R. W. Korner, and A. H. Davis, 
Nebraska-Iowa Cooperative Milk Association; 
C. FanrenpacH, State Health Department; 
C. A. Merzcer, State Department of Agri- 
culture and Inspections; G. R. UNpDERWwoop, 
L. A. Sanger, OrviLLE DeF RAIN, and EUGENE 
Correr, Lincoln-Laneaster County Health De- 
partment; Harouip Irvin, Omaha-Douglas Coun- 
ty Health Department; Oscar WIBERG, Scotts 
Bluff County Health Department; Jack Capy, 
Arlington, Nebraska; EuGene Ftiynn, Blair, 
Nebraska; JoHN Joes, Lincoln; and P. L. 
Keuiy, P. A. Downs, Kuem SuHananl, R. B. 
Maxcy, P. H. Coie, Ropert RosELLE, GEORGE 
PerersEN, and T. A. Evans of the University 
of Nebraska. 

E. B. Ketioae, Seeretary of the Milk In- 
dustry Foundation, Washington, D. C., dis- 
cussed Dairying in Foreign Lands, an account 
of his visits to Ecrope and Russia, at a dinner 
meeting on the first evening of the Short 
Course. 

The Short Course was co-sponsored by the 
University of Nebraska Dairy Department 
and the Sanitation Section of the Nebraska 
Public Health Association. 


Successful 
Batches! 


FLAV-O-LAC 


FLAKES 





By using the Dairy Laboratories system of 
“‘Numbered Blends” you’re insured complete suc- 
cess in every batch. Highest quality fresh culture 
every week keeps aroma, body and flavor uniform 
in all fermented milk products. 

Write for details in the Culture Booklet. 
THE DAIRY LABORATORIES 
Philadelphia 3, Pennsylvania 

j Branches: 
SDALABE | New York + 
| ASSOCIATES < Washington, D.C, 


Packaging Machinery Manufacturers 
Institute Makes First Association 
Contribution for a New Michigan 

State University School 
of Packaging 


A eontribution of $10,000, which will be 
used to purchase research and development 
equipment for a new Michigan State Univer- 
sity School of Packaging, was announced 
recently by K. B. HouuipGe, president of the 
Packaging Machinery Manufacturers Insti- 





H. G. Walter (left), executive director of the 
Michigan State University School of Packaging 
Foundation, accepts a contribution check for $10,- 
000 from K. B. Hollidge (right), president of the 
Packaging Machinery Manufacturers Institute. 


tute. In making the announcement, Mr. Hol- 
lidge explained that the contribution is part 
of the continuing program of the PMMI to 
support education in the packaging field from 
funds provided by income from the Insti- 
tute’s Shows. PMMI Shows are held every 
2 yr., the 1961 Show to be held in the new 
Detroit Convention Hall from Nov. 7 through 
10, 1961. Mr. Hollidge is also a member of 
the Board of Trustees of the MSU School 
of Packaging Foundation and is Executive 
Vice-President of the Arthur Colton Com- 
pany, Detroit manufacturer of tabletting ma- 
chinery and packaging equipment. 

In accepting the contribution, H. G. WarTrr, 
retired President of Gerrard Steel Strapping 
Division, U. S. Steel Corp., who is serving 
as Exeeutive Director for the MSU School of 
Packaging Foundation, stated that this is 
the first association contribution to a $2,000,- 
000 fund that is being raised to build a new 
Sehool of Packaging Building on the MSU 
Campus. This project, which has been ap- 
proved by the MSU Board of Trustees, is 
designed to provide trained graduates of ex- 
ecutive caliber for the packaging industry. 
Currently, Mr. Walter explained, MSU is 
the only U. S. university with a 4-yr. cur- 
riculum leading to a Bachelor of Science De- 
gree in Packaging. He went on to say that 
the Packaging industry is now the ninth 
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BREEDING BETTER CATTLE 
IS OUR OBJECTIVE 


Southeastern Pennsylvania’s good dairymen become better through the 


services of their “self-help” cooperative breeding program. Production is 
“tops” but pleasing type, longevity, ease of milking and blood lines too are 
important. Through the soundness of this program a record 30% of all 


cows inseminated are registered in our 5 major dairy breeds. 


Breeders of dairy cattle in this program of “tomorrow” rely with confidence 


on the services of proven sires (A.I. and Natural) and the outstanding young 
selected bulls. Breeder-dairymen do conveniently “up-grade” their herds 


through our “Every Sire-Every Day” Service. 


Needless to say, we strongly support research for we firmly believe that 


Artificial Breeding Cooperatives and the Penn State Dairy Research Center, 
headed by Dr. J. O. Almquist, working together is the key of progress to 


“Herd Improvement.” 


<= 


BETTER CATTLE FOR BETTER LIVING 


Southeastern Pennsylvania Artificial Breeding Cooperative 
P. O. Box 254 Phone EXpress 2-2191 


Lancaster, Pa. 
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PROTEIN 


essential for 
growth and 


development 





The nutritional statements made in this adver- 
tisement have been reviewed by the Council 
on Foods and Nutrition of the American 
Medical Association and found consistent 
with current authoritative medical opinion. 








With other nutrients, protein affects dif- 
ferentiation of cells during development .. . 
participates in metabolic processes of growth 
. .. and is stored as part of all soft tissues of 
the body. 


In relation to body weight, requirement for 
protein is highest during infancy . . . slowly 
decreasing as rate of growth decreases until 
adult size is reached. During pregnancy and 
lactation, when growth is supported by ma- 
ternal tissues . . . protein requirement again 
increases. 


Assuming an ideal pattern of amino acids 
in dietary protein . . . the changing minimum 
requirement has been expressed by the Food 
and Nutrition Board in gms. of protein per 
kilogram of body weight as follows . . . 1.76 
from birth to 3 months...1.21 from 3 
months to 6 months ...0.95 from 6 to 9 
months ...0.77 from 9 to 12 months... 
0.54 from 1 to 6 years...0.50 from 7 to 
9 years .. . 0.44 from 10 to 12 years . . . 0.42 
from 13 to 15 years... 0.35-0.36 for girls 
and boys 16 to 19 years...0.44 during 
second half of pregnancy . . . and 0.56 during 
lactation for 850 ml. of milk daily. 


Assigning a biological value of 79 to cow’s 
milk, the requirements change respectively 
to... 2.23, 1.53, 1.20, 0.97, 0.68, 0.63, 0.56, 
0.53, 0.44 to 0.46, 0.56 and 0.71 gms. of 
cow’s milk protein required per kilogram of 
body weight . . . from birth until 20 years of 
age ... and during pregnancy and lactation. 


As increasing amounts of high quality pro- 
tein are fed to children, amino acid patterns 
of diet decrease in importance. If the bio- 
logical value of dietary protein falls above 
60, the amino acid pattern is not critical . . . 
for amino acid requirements can be satisfied 
if enough protein is eaten. 


Milk is man’s first dietary source of protein 
. .. providing total protein needs during first 
months of life. One quart of milk daily can 
provide 85 percent of the pre-school child’s 
protein allowance...and 4 to 4 of the 
teen-age youth’s protein allowance. 


Since 1915 . . . promoting better health through 
nutrition research and education 
NATIONAL DAIRY COUNCIL 
A non-profit organization 
111 North Canal Street - Chicago 6, Illinois 
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largest segment of the U. S. economy. As 
such, it has a rapidly growing need for ex- 
ecutives with packaging educations. The new 
School of Packaging Building is a step towards 
providing these much-needed executives for 
the dynamic packing industry, he concluded. 


Michigan Holds Successful Engineering 
Conference 

The Eighth Annual National Dairy Engi- 
neering Conference was held at Michigan 
State University on February 23 and 24, 1960, 
with about 275 attending. 

One half-day session dealt with the produc- 
tion of high-quality steam for food processing 
plants. J. J. HanaGan, of the Food and Drug 
Administration, pointed out the importance 
of determining the accumulative effects of 
food additives in minute amounts over a long 
period of time. 





Cart ZursorG presented cost figures on the 
heat pump system of evaporation. He cited 
an example of a plant using an engine de- 
veloping 150 h.p. which consumed 1,600 cu. 
ft. of natural gas per hour. At 35¢ per cubic 
foot of gas the cost was 58¢ an hour for fuel 
to evaporate 7,500 lb. of water, pasteurize 
9,300 lb. of infeed milk and 1,800 lb. of con- 
centrate hourly, and provide hot water for 
equipment and general cleaning. 

Plant operators contemplating new plant 
construction must give careful thought to the 
site, explained C. B. DEFFENBAUGH, who was 
speaking from his experiences at Roberts 
Dairy, Omaha, Nebraska. He stated that it 
is particular'y important to consult with 
people responsible for planning future streets 
and highways to make certain the site will 
be accessible, and not in the path of a new 
highway. 

There was a great deal of interest in the 
work of J. Hovanesian. He showed that the 
center of a one-half-gallon package of vanilla 
ice cream can be hardened to 0° F. in 2.4 hr. 
when immersed in a moving —33° F. 40% 
propylene glycol solution. 

Automated flow control and automatic con- 
trol of clean-in-place functions was thoroughly 
discussed by a panel consisting of DALE SEIB- 
ERLING, Ep KuHLES, and Ropert REYNOLDS. 


Thirty Years a Chief at Patent Office 


The responsibility for the issuance of pat- 
ents rests upon the Chiefs of the Patent Ex- 
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When You Want the ONE 
Stabilizer or Emulsifier 
most useful to YOU... 


an 














It’s Just Like 
Having An 


é 


Extra Man In Your 
Quality Control 
Department 


You actually get two-for-one service in 
dealing with National Pectin. First, you 
get a personal, highly specialized service 
to help solve any dairy production or 
quality control problems. Second, we’ll 
help you select (from the widest possible 
variety of stabilizers and emulsifiers) the 
product most suitable to your needs for 
frozen dairy products or cottage cheese. 


We Invite 


your problems. 

The entire staff and 
complete facilities 

of our laboratory are 
at your service, to 
assist you in producing 
a better product 

more efficiently. There # 
is no cost to you... 
no obligation. 
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CHAS. PFIZER & CO., INC. 
at Revearch ond Development cm 
Terre Howe, inchene 
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Science Comes To The Farm Theough Research 





A Review of Research 
in Ruminant Nutrition 


The latest edition of AGRAData® discusses Ruminant Nutri- 
tion and Physiology—a compilation of research findings on 
these subjects from scientists in the United States and abroad. 

The edition includes references to research studies—some 
of which may be new to you. And besides this major article, 
each AGRAData includes abstracts on all phases of recent re- 
search in animal and poultry nutrition and health. 

Write for your copy. . . you will find AGRAData a useful 
addition to your file. 


of this AGRADoto, write to: 
onpag onan Co., inc., Agricultural Research 
and Development Dept., Terre Haute, indiana 
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amining Divisions of the Patent Office. The 
Chief of one of the very important Patent 
Examining Divisions, A. H. WINKELSTEIN, 
Chief of Division 63, celebrated his 30th year 
in this capacity on May 1, 1960. 

In observance of this occasion, more than 
75 patent attorneys from various parts of 
the country, who have served as examiners 
under Mr. Winkelstein during that time, sent 
congratulatory wires and messages, and many 
assembled with Patent Office officials to offer 
their congratulations and express the high es- 
teem and affection which they have for him. 

Division 63, known as one of the Chemical 
Divisions in the Patent Office, was formed 
when Mr. Winkelstein became chief. Under 
his guidance and administration, numerous 
patents in the field of organic chemistry, fer- 
mentation, foods and beverages have been 
issued. 


Research and Development Associates 
Grant Awards 


The Rohland A. Isker Award for outstand- 
ing contributions to military food and pack- 
aging progress was presented recently to joint 
winners by the Research and Development 
Associates, Food and Container Institute, 
Ine., at their 14th annual meeting at the Con- 
gress Hotel, Chicago. 


The makers of Coude = Chien. 


Dairy Products commend 


The American Dairy 
Science Association 


for invaluable advances 


in the world of milk 


The Dean Milk 
Company 





One award was presented to J. P. AKREP, 
container technologist at the Quartermaster 
Food and Container Institute for the Armed 
Forees, Chicago, for development of a jeep- 
type, fork-lift vehicle for handling unit loads 
of military supplies. 

The second award was presented to three 
former members of the QM Food and Con- 
tainer Institute staff for their work there in 
the development of an instant bread mix 
utilizing chemical leaveners. They are 8. A. 
Matz, head, refrigerated dough laboratory, 
the Borden Foods Company, Research and 
Development Centre, Syracuse, N.Y.; C. 8. 
McWI.u1AMs, bakery production instructor, 
American Institute of Baking, Chicago; and 
JANSON MILLER, bakery chemist, E. F. Drew 
and Co., Ine., Boonton, N. J. 

This is the first time that the Isker award 
has been presented by the Associates, a non- 
profit organization maintaining liaison on 
food and container research and development 
between the military and industry. The award 
was named for Col. Isker, U.S.A.-ret., who 
was the commandant of the Subsistence Re- 
search and Development Laboratory (SRDL), 
predecessor organization of the Food and 
Container Institute. He and his staff had 
much to do with the design and development 
of operational rations and the packaging used 
in World War IT. 
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Mr. Akrep has been at the Food and Con- 
tainer Institute sinee 1956. Previously, he 
was with the U.S. Naval Supply R & D Faeil- 
ity, Bayonne, N.J., and the Worthington Ma- 
chinery Corp., Harrison, N.J. He received 
his bachelor’s and master’s degrees in mechan- 
ical engineering from the Stevens Institute 
of Technology, Hoboken, N.J. Mr. Akrep’s 
home is in Bridgeview, II. 

Dr. Matz was a member of the Food and 
Container Institute staff from 1951 to 1959. 
He was chief of the Cereal and General Prod- 
ucts Branch at the time he left. He received 
his doctorate from the University of Cali- 
fornia in 1958. Dr. Matz recently edited the 
book, The Chemistry and Technology of Ce- 
reals as Food and Feed. His home is in Liv- 
erpool, N.Y. 

Mr. MeWilliams, who was chief of the 
Cereal and General Products Branch prior 
to Dr. Matz, was with the Food and Container 
Institute from 1946 to 1958. Mr. McWilliams, 
a graduate of Pennsylvania State University, 
lives in LaGrange, Ill. 

Mr. Miller was a member of the Institute 
staff from 1954 to 1958. He was previously 
a baking chemist with Swift & Co., Chicago. 
He is a graduate of Boston University. Dur- 
ing World War II he served on the submarine 
USS Razorback. 


Louisiana Division Holds Third Annual 
Meeting 


The Third Annual Meeting of The Louisiana 
Division of the American Dairy Science Asso- 
ciation was held at the State University, at 
Baton Rouge, on March 31. Two timely sub- 
jects were discussed. The first one was Milk 
and Your Health. Papers were presented by 
the following participants: A. G. Pass, Pres- 
ent Status of Brucellosis and Tuberculosis; 
H. G. Netson, Milk and Human Health; and 
J. E. Jounson, Antibodies in Milk as an Aid 
to Human Health. 

The second topic: Is There a Profit in 
the Dairy Business? Papers were presented 
by the following: H. W. Anperson, Cost of 
Milk Production in Louisiana; V. F. LepGorp, 
The Problems of Marketing Milk by a Farm- 
ers’ Marketing Organization; and W. H. AL- 
EXANDER, The Future of the Dairy Industry 
as Viewed by an Economist. 

The guest speaker at the luncheon was 
RaupH Hopeson, Vice-President of the Ameri- 
can Dairy Seience Association. He spoke on 
the subject, The Dairy Industry Moves Ahead. 

An interesting program was arranged for 
the ladies. It ineluded a visit to the Museum 
of Natural Science, a tour of the rose garden 
and greenhouse, and a visit to the alumni 
house. The new Dairy Science Building was 
of interest to visitors. The officers of the 
Louisiana Division are: President, H. W. 


ANDERSON, who was also chairman of the gen- 
eral program; Vice-President, J. B. Frys, 
Jr., and Seeretary-Treasurer, H. G. Newson. 

The Louisiana Division is unique in that 
it is the only state organization of the Ameri- 
can Dairy Seience Association. 


Training Course on Radionuclides in Foods 
at Taft Engineering Center 


A 2-wk. course entitled Radionuclides in 
Foods will be presented September 12-23 by 
the Training Program of the Robert A. Taft 
Sanitary Engineering Center, Cincinnati, Ohio, 
major research and engineering laboratory of 
the Public Health Service. The course is de- 
signed for professional personnel responsible 
for the surveillance of radioactive materials 
in milk and food. It provides technical train- 
ing in methods for the sampling and assay 
of radioactive contaminants and discussions 
on procedures for data interpretation and on 
problems in this environmental area. 

Introductory sessions are devoted to radia- 
tion fundamentals and instrumentation. They 
provide a foundation for later discussion of: 
(1) sources of radionuclides in foods; (2) 
aquatic food chains; (3) terrestrial food 
chains; (4) milk and dairy products; (5) 
sampling procedures; (6) radiochemical pro- 
cedures; (7) maximum permissible concen- 
trations; and (8) public health significance 
of radionuclides in foods. 

Approximately half of the course time is 
devoted to laboratory sessions. Because of 
the specialized equipment and facilities re- 
quired for presentation of this course, the 
number of trainees is limited. 

Applications or requests for information 
should be addressed to the Chief, Training 
Program, Robert A. Taft Sanitary Engineer- 
ing Center, 4676 Columbia Parkway, Cincin- 
nati 26, Ohio, or to a PHS Regional Office 


Direetor. 


Brooks Appointed to Marketing Post 
at Evaporated Milk 


EK. R. Brooxs has been appointed Director 
of Marketing and Public Relations for the 
Evaporated Milk Association. Mr. Brooks will 
be responsible for organizing a new marketing 
department for the Association and develop- 
ing a wide variety of promotional programs. 
He will also supervise the Association’s ac- 
tivities in the public relations and market 
research fields. 

Before joining the Evaporated Milk Asso- 
ciation, Mr. Brooks was Advertising and Pub- 
lie Relations Director of the Peter Hand 
Brewery Co., Chicago. He also served in 
executive capacities with Allied Public Rela- 
tions Associates (New York); Harshe-Rot- 
man, Ine. (Chieago); and Dixon Gayer Asso- 
ciates (New York). His other previous busi- 
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and caps up to 150* Cottage 
Gontainers per minute. Two 
lized tampers assure positive- 
if all lids. Round nesting-type 
& up to two pounds can be 
Sgurt, sour cream, and other 
iducts can be filled as well as 
theese. The last word in 
JTOMATION! 

ee upon size and style of con- 
fed. 


MODEL 129A 


for capping paper or 
plastic cups used for ice 
cream, cottage cheese, hon- 
ey; frozen foods, etc., at 
speeds up to 50 a minute, 
depending on cup size. 
Capping heads are availa- 
ble for any popular round 
cup up to and including 
pints. It takes only a few 
minutes to change capper 
heads and make a few 
simple adjustments for 
different sizes or types of 
cups. 





MODEL 377 


++. an economical power- 
driven filler that will fill up 
to 30 containers per min- 
ute. . ranging in size from 
8 oz. to 16 oz. capacity. 
With each automatic half- 
cycle, the piston will fil! 
one cup... while refilling 
cylinder. ‘Large stainless 
steel hopper will hold up 
to 160 lbs. of cottage 
cheese, sour cream, or 
other such products. 


lydewson Write today for Bulletin 10-30 


MODEL 340 
Filler for Cottage Cheese, Ete. 


.. easily adaptable for handling all 
types of nesting-round cups. Ideal 
for large or small curd cottage 
cheese, snack-dips, sour cream, 
whipped butter, etc. Assures an easy, 
even-flow without product break- 
down. Fills up to 60 cups per minute. 
Handles cup sizes from 8 oz. to 32 
oz. Unit available in four Models, 
two direct-fill and two hopper-fed, 


ANDERSON BROS. MFG. COQO., Rockford; Illinois 
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ness affiliations include Time, Ine. and Gen- 
eral Foods Corp. 

The Evaporated Milk Association, which 
is headquartered in Chicago, was organized 
in 1923. Since its founding, it has been con- 
ducting an extensive program in the fields of 
research, nutrition, education, and sanitary 
standards. It is supported by the manufac- 
turers of evaporated milk in the United States. 


Foremost Dairies Honors Employees 


Foremost Dairies, Ine. honored 50 members 
of their employees’ Northern California Quar- 
ter Century Club during its eighth annual 
banquet held at the Mart Club in San Fran- 
cisco. The club’s membership ineludes em- 
ployees having 25 yr. or more of company 
service. 

P. R. Ouiver, executive vice-president of 
the firm, presented service awards including 
diamond emblems appropriately engraved, 
watches, United States Savings Bonds, and 
Foremost Stock. Awards went to 22 members 
having 25 yr. of service, 14 members with 30 
yr., 12 members with 35 yr., and one 40- and 
one 45-yr. member. 

Rouiito Beaty, assistant secretary of Fore- 
most and president of the club, announced 
that the 170 active and 40 retired employees 


present represented 5,700 yr. of work in 
Foremost Dairies. 

New officers elected for the ensuing year are 
Wes.Ley SaGe, president; A. R. McCaskIL1, 


vice-president; and GLENN Warp, Secretary. 


Japanese Trade Union Team Visits Foremost 
Dairies 


Under the auspices of the International 
Cooperation Administration of the U. S. De- 
partment of State a group of Japanese repre- 
senting the North Eastern Trade Union Pro- 
ductivity Team visited the general offices and 
the Marin Dell milk operations of Foremost 
Dairies. 

The purpose of this group is to acquaint 
themselves with policies and working condi- 
tions of various businesses in the United 
States. The group was accompanied by I. 
GoLpEN, Team Manager, and two interpreters 
representing the U. S. Department of Labor. 


Haselton Appointed Product Engineering 
Manager at Cherry-Burrell Corp. 


W. M. Haseuton has been appointed Man- 
ager of Product Engineering for the Cedar 
Rapids manufacturing division of the Cherry- 
Burrell Corporation. 





The use of 


SIEMENS SANITARY 
FLOW METERS 


provides the necessary 
equipment to check this point. 


lt has been proven in more than 
500 installations that the dairy- 
man who does not use an ac- 
curate and economical method 
of checking his receipts is losing 
an average of 125 lbs. per tank 
truck. Based on $5.00 per cwt. 
milk, each truck received per 
day presents a loss of $1,775.00 


per year. 

Write for brochure AD6 
describing this measuring 
instrument. 





$ 


SIEMENS 





Are You Receiving What You Are Paying For? 





Sold and Serviced in USA and Canada through T.E.A., INC., 
141-21 72nd Avenue, Flushing 67, N. Y. 
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? For more than a quarter century, 

rs Heil has led the way in design 

or. of sanitary milk transport tanks ... 
“First” with 3-compartment cabinet 

n- to improve sanitation by isolation. 

ar 


“First” with removable snap-on door 
gaskets to simplify cleaning. 


“First” with FRIGID-LITE* plastic 
tanks to safeguard milk freshness. 


Vv - 


VV V 


Other Heil developments that improve 
sanitation include a positive triple 
locking device to seal the combination 
manhole and dust cover .. . plus 
easy-to-clean features, such as a 
wall-mounted pump... and a 
sanitary outlet valve that’s quickly 
removed. 





Heil takes pride in pioneering new 
and improved milk-handling equipment 
which helps keep milk pure all 
the way to the consumer. 











Tue HEIL co. 


MILWAUKEE 1, WISCONSIN 
FACTORIES: Milwaukee, Wis.; Hillside, N.J.; Lancaster, Pa. 


Heil products for the dairy industry include pick-up and transport tanks of stainless steel 
and FRIGID-LITE plastic, cylindrical and rectangular milk storage and cooling tanks. 


Z *FRIGID-LITE is a trademark of the Heil Co. 








Haselton helped de- 
velop the Company’s 
Aro-Vae apparatus for 
dairies. He joined 
Cherry-Burrell in 1949 
as a design engineer. 
Subsequently, he ad- 
vanced to product en- 
gineer and became a 
development engineer 
in 1958. He holds a 
B.S. degree from Iowa 
State University in Me- 
chanical Engineering 
and has taken advanced 
courses in aircraft engineering at Johns Hop- 
kins University and the University of Mary- 
land in Baltimore. 





W. M. Haselton 


Merck Chemical Company Appoints 
Agricultural Salesmen 


D. E. Tucker and D. J. Leyman have been 
appointed agricultural products sales repre- 


sentatives, Merek Chemical Division, Rah- 
way, New Jersey. Mr. Tucker will cover 
southern Georgia, southern Alabama, and 


Florida; Mr. Leyman, northern Indiana and 
western Michigan. 

Mr. Tucker was graduated from the Uni- 
versity of Georgia, Athens, with a B.S. in 
agriculture, majoring in dairy production. Fol- 
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lowing service in the Navy, which included 
3 yr. of overseas duty, he returned home to 
become manager of a dairy farm. He is a 
native of Loganville, Georgia. Prior to join- 
ing Merck, he was associate district manager 
for Lindsey-Robinson, Farmville, Virginia. 

Mr. Leyman, a native of Columbus, Ohio, 
holds a B.A. degree, with a biology major and 
a chemistry minor, from the College of Woos- 
ter. Following graduation, he taught general 
seience in Canton (Ohio) High School, and 
for several years was research technician with 
Battelle Memorial Institute. Most recently, 
he was regional supervisor for Fromm Lab- 
oratories, Grafton, Wisconsin. 


Kihlstrum Named Merchandising Director 
for Johnson & Johnson 


E. E. Kruustrum (616 54th Place, Western 
Springs, Ill.), has been named merchandising 
director of dairy and industrial products for 
the Filter Products Division of Johnson & 
Johnson. Filter Products is the world’s largest 
producer of milk filters. Kihistrum joined 
Johnson & Johnson in 1937 as a salesman. In 
1954 he was named eastern divisional manager. 
A native of Minneapolis, Kihlstrum attended 


the University of Minnesota. He is a member 


of the American Dairy Science Association, 
and the International Assn. of Milk and 
Food Sanitarians. 
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FOR TECHNICAL HELP... 


cll the man from Ep lumerihl 
& 


In addition to supplying you with high quality 
chocolate flavorings and coatings for your ice 
cream, The Man From Blumenthal will gladly: 

1. Discuss prices and prevailing market conditions. 
2. Arrange for his laboratory to perform special 
services that can only be handled by a lab 
staffed with chocolate technicians and equipped 
with the latest analytical and pilot plant equip- 
ment to produce special types of chocolate 
for ice cream. 

Refer your problems to one of our consultants 
specializing in technical ice cream problems. 
Conduct research on new ideas suggested 
by you. 


BLUMENTHAL BROS. CHOCOLATE CO. 
MARGARET AND JAMES STS., PHILADELPHIA 37, PA. 
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For many years competent MoorMan 
scientists have been building a backlog of 
research knowledge. This experience has 
helped the Moorman Manufacturing Com- 
pany produce dairy feeds, calf feeds and 
fly sprays that help the dairyman obtain 
GOOD RESULTS. The research staff has 
developed a four-step research program that 
gives consistent results in improving dairy 
nutrition and management: 

1— Nutritional Research—In the labora- 
tory and on the 1,280 acres on the three 
Research Farms, nutritionists are working 
continuously testing a wide variety of feed 
ingredients and additives. These tests help 
develop feed formulas that will produce 
milk at lower cost. 

2— Veterinary Research—The control of 
insects and parasites—internal and external 
—has become an important part of dairy 
management. It is the responsibility of the 
Veterinary Research Division. 

3— Field Research—Any new develop- 
ment in nutrition or management must be 
carefully proved in the field under normal 
farm conditions. This is where the Field 
Research team takes over to make the new 


Part of Dairy Research Unit 


1,280-acre “test tube” adds to 
knowledge of dairy nutrition 


development prove itself in practical use. 
Tests are often conducted on hundreds of 
customer farms before important changes 
are made in formulations. 

4— Quality Control—Only after extensive 
development and testing, is a new or im- 
proved product offered for sale. It is then 
placed under constant Quality Control su- 
pervision. For regardless of the adequacy of 
the formula, a feed is only as good as the 
raw materials that go into it. 

We would be honored to have any or all 
members of the Dairy Science Association 
visit with us in Quincy, Illinois. We would 
like to show you our research facilities and 
have you meet some of our research staff. 


MoorMans* 
$q5"., 


Good Results Through Research and Service 


*Trademark Reg. U.S. Pot. Off. 
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Stan Ferris Joins Marschall Dairy Laboratory 


Sran Ferris has been appointed as a spe- 
cial technical representative for the Marschall 
Dairy Laboratory, Ine., Madison, Wisconsin. 

Mr. Ferris brings to the Marschall sales 
staff an extensive background of experience 
in the specialized enzyme field. He will work 
primarily in supplying technical data, infor- 
mation, and service about the rapidly expand- 
ing line of Marschall products for the dairy 
and food industry. 

A graduate of the University of Wisconsin, 
Department of Dairy Industry, Mr. Ferris 
will also assist in the introduction and mar- 
keting of new, specialized technical products 
now under development in the Marschall re- 
search laboratories. 


Fairmont Foods Establishes Scholarship 


The Fairmont Foods Company of Omaha, 
Nebraska, has established a $2,400 scholar- 
ship for an undergraduate major in the De- 
partment of Dairy and Food Industries at 
the University of Wisconsin. 

The scholarship will be given at the rate 
of $600 a year to one individual over the 4 
yr. of his undergraduate career. The scholar- 
ship will be awarded this fall. 

To receive the scholarship, a student must 
declare dairy and food industries as his major 
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as a freshman and must continue in good 
standing in the department. 


Beatrice Foods Promotes Henriott 

R. O. Henriorr has been promoted to Gen- 
eral Sales Manager of the Model Farms Dairy 
Division of Beatrice Foods Co. in Louisville, 
Kentucky. 

A veteran of 37 yr. 
of service with the com- 
pany, principally in 
sales management and 
merchandising posi- 
tions, Mr. Henriott will 
supervise sales of all 
Model Farms dairy 
products and Meadow 
Gold Tee Cream in the 
Louisville area. 

Henriott began his 
career with the com- 
pany in 1923 as a cream 
procurement man for 
the Tip Top Creamery 
Division of Beatrice Foods. In 1927, he was 
transferred to sales and progressed succes- 
sively from salesman to sales supervisor, to 
wholesale sales manager to sales manager of 
the division. In addition, he served as mer- 
chandising and promotional supervisor of the 
Indiana—Southern Ohio District of Beatrice 


R. O. Henriott 


Foods for 3 yr. 
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COMFORTMASTER STALLS 
FEED TRUCKS 

WATER BOWLS 

PUMPING STATIONS 


ilkhouse Equipment 
DELUXE *“*ATMOSPHERIC’’ FARM TANKS 
DELUXE VACUUM FARM TANKS 
WASH SINKS 


a 


Literature Available 


FOR REVOLUTIONARY DEVELOPMENTS 
IN EQUIPMENT FOR BARN, MILKHOUSE 
AND PROCESSING PLANT 


Keep Ou Eye On Girton! 


iron /Mave FACTURING (oneany 
A A XX 


CLUS LAZU 
A T G SYSTEMS 


PROCESSORS 

STORAGE TANKS 

MECHANICAL CLEANING HEADS 
SOAKER WASHERS 
SELF-ADJUSTING SANITARY PUMPS 
TANKER WASHERS 

CIRCULATING PARTS WASHERS 
CAN WASHERS 


Write to: 





on All Products. 


e MILLVILLE. PA 
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"Must" reading 
for every 
sugar user! 













PRICE 
$5.00 













ee Here it is,“ announces your Flo-Sweet Engineer tion of liquid sugar; liquid sugar systems; techniques of 

+ the first compilation of liquid sugar facts and figures using liquid sugar in major food industries and dozens 

6 be made available to the food industries! of pages of charts, graphs and tables covering every 
“This new liquid sugar manual contains technical data aspect of liquid sugar use.” 

imassed throughout years of research by Flo-Sweet You can arrange with your Flo-Sweet Engineer for 

@chnologists. Much of it has never been published before. your copy of “This Is Liquid Sugar’ — or you can obtain 
“Here are some of the important subjects this valuable the book direct from Refined Syrups & Sugars, Yonkers, 

@ference work covers: history, production, and distribu- N. Y. Price $5.00. 





YONKERS, 













SERVING INDUSTRIAL SUGAR USERS EXCLUSIVELY 
FROM YONKERS — PITTSBURGH —TOLEDO— DETROIT 





GAULIN M3O 
“GOLDEN SERIES" 


HOMOGENIZER 


“On the Job’ at Sealtest 


4 


DJ7 
Capacity: 300 to 700 G.P.H. mis 
Capacity: 500 to 1800 G.P.H. 


Walter Graf adjusts operating pressure 
the 2000 G.P.H. Gaulin Model M30. 


From the first day they were introduced in 
October, 1958, Gaulin ‘‘Golden Series’’ 
Homogenizers have won acceptance in dairil 
large and small. 


A typical example is the Model M30, five 
plunger Gaulin operating at Sealtest Foods 
plant in Hamilton, Ohio. 


You, too, can increase your capacity, get lonj 
life, lower operating and maintenance costs! 
with Gaulin ‘‘Golden Series’”” Homogenizers.| 
Contact your local Manton-Gaulin Dealer 4 
get the money savings story on Gaulin 
Homogenizers and High Pressure Pumps. 


MANTON 


cron i ijra 


MANUFACTURING CO, INC 


44 Garden Street, Everett 49, 
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H. T. Peeler Promoted 
at International Minerals 


H. T. Peever has been named Technical 
Service Manager of the Feed Ingredients De- 
partment of International Minerals & Chem- 
ieal Corporation, Skokie, Illinois. Before his 
promotion he was supervisor of nutrition re- 


search, a post he had held since joining IMC | 


in 1958. 

Prior to that he was director of nutrition 
research at Universal Mills in Fort Worth, 
Texas, for 2 yr., and head of the nutrition 


section and later manager of research for | 
Western Condensing Co., Appleton, Wiscon- | 


sin, for 6 yr. 
He received his bachelor’s degree from A 


and M College of Texas in 1940. He received | 


his doctorate from Cornell University in 1948, 


and was a research associate there 2 yr. after | 


graduation. 

During World War II, Dr. Peeler served 
in the Mediterranean and Pacific theaters as 
a Navy lieutenant. 

He is a member of the American Chemical 
Society, 


American Institute of Nutrition, | 


Poultry Science Association, American Dairy | 


Seience Association, American Society for 
Animal Production, Association of Vitamin 
Chemists, and Sigma Xi. Dr. Peeler served 
as an officer for the Northeast Wisconsin Sec- 
tion of the American Chemical Society. 


New Officers Elected at Borden’s 


Election of an additional executive vice- 
president and a new vice-president of the 
Borden Company, plus two other executive 
promotions, have been announced by H. W. 
CoMForT, president. 

The company’s board of directors, amend- 
ing the by-laws to provide for more than one 
executive vice-president in view of expanded 
domestic and international operations, elected 


F. R. Evuiorr as an additional executive vice- | 


president. The other executive vice-president, 
elected to the post in 1957, is R. D. Wooster. 
He has been with Borden’s for 37 yr. Mr. 
Elliott will share certain responsibilities with 
Mr. Wooster. With Borden’s for 31 yr., Mr. 
Elliott has been a vice-president of the com- 
pany and president of Borden’s Milk & Ice 
Cream Company division since 1957. He is 
also a member of the Borden Company board. 
At the same time, the board elected H. L. 
ARCHER as a vice-president. With Borden’s 
since 1926, Mr. Archer has also been appointed 
to sueceed Mr. Elliott as president of Borden’s 
Milk and Ice Cream Company. He has been 
vice-president of this division since 1957. 
Sueceeding Mr. Archer as vice-president of 
Borden’s Milk & Ice Cream Company is J. B. 
Pentz, formerly president of the Borden Com- 
pany’s Mid-West Division, with headquarters 
in Columbus, Ohio. Mr. Pentz started with 
the company in Columbus in 1928, and after 
holding progressively more important posts, 
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WILBUR 


chocolate 


has been putting 
the final touch 

of good taste 

to quality products 
since 1884 


WILBUR 
CHOCOLATE CO. 


Lititz, Pennsylvania 




















WORLD’S BEST ICE CREAM 


You must use the finest dairy ingredients, the 
finest flavors, the finest mix processing an 

freezing equipment, the finest packaging—And 
The Finest Stabilizer—KELCO STABILIZER. 


Dariloid XL® for your white mixes 
Sherbelizer® for your chocolate mixes 


Products of KELCO COMPANY 


15 Terminal Ave., Clark, N. J. 

20 N. Wacker Drive, Chicago 6, Ill. 

530 W. Sixth St., Los Angeles 14, Calif. 
Cable Address: KELCOALGIN — CLARKNEWJERSEY 
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LES 
Mastitis 
Organisms 





IOSAN is a > germicidzl 
cleaner that kills streptococcus, pseu- 
domonas, E. Coli, staphylococcus and 
other a that cause and spread 
Mastitis. Its ‘“‘Tamed-Iodine” killing 
fs has been substantiated b 
boratory tests that meet hospita 
pao en Iosan provides safe, low 
Pay when washing udders 
oa ipping teats. 
“Tatties” on oa. J. — ee | 
cleans and sanitizes b 
other equipment. It ctattles on hard- 
to-remove or overlooked accumula- 
tions of milkstone with a tell-tale 
yellowish-brown stain that is easy to 
remove. Reduces bacteria counts to 
consistent lows, leaves equipment 
sparkling clean. 
Two-in-one product. Iosan saves time 
and labor by replacing two or more 
e-action products. Also reduces 
hot water bills because it is used in 
tap or lukewarm water. For a free 
demonstration contact your regular 
supplier or Lazarus Laboratories Inc., 
Div. West Chemical Products Inc., 
42-16 West St., Long Island City 1, N. Y. 


Bi laal-teomleleiial= 























FOR ICE CREAM SALES 


Feature monthly promotions of 13 tempt- 
ing flavors and watch sales climb. Blend 
Balch ready-to-use Ripple Sauces into your 
vanilla ice cream. Prompt shipments from 
Atlanta, Birmingham, Chicago, Dallas, 
Denver, Kansas City, Los Angeles, 
Memphis, New Orleans, Sacramento, Salt 
Lake City, Seattle. Send for details and 
free promotion aids. 


““Ripple’’ & *'Wave'’ are registered trademarks of the Baich Flaver Co. 


4, 
BOLCH riavor co 
ei SS 


PITTSBURGH, PA.: Adams and Fulton Sts. 





became district chairman of the Mid-West 

milk and ice cream district in 1957. When 
| the sales and service facilities of milk, ice 
| eream, and other foods in the district area were 
| consolidated in 1959 to form the Mid-West 
Division, Mr. Pentz became president of the 
new regional sales division. 

D. R. Patrerson, formerly vice-president 
of the Mid-West Division and responsible for 
sales and advertising of milk, ice cream, and 
food products, sueceeds Mr. Pentz as _ presi- 
dent at Columbus, Ohio. Mr. Patterson has 
been with Borden’s for the past 21 yr. 


Dairyland Food Laboratories Appoints 
Dr. Watts 


Joun Warts, Jr. has accepted a position 
with Dairyland Food Laboratories, Inec., in 
Waukesha, Wisconsin. 
He will be working on 
projects in a broadened 
research department 
under the direction of 
JOHN NELSON, research 
director. 

Dr. Watts comes to 
Dairyland from Nopco 
Chemical Company in 
Harrison, New Jersey, 
where he was a dairy 
technologist working 

with coloring materials 

John Watts, Jr. and vitamins. He was 
previously associated 
| with the Lever Bros. Company. He earned 
the Ph.D. degree from the University of Wis- 
consin in 1955 in the Department of Dairy 
and Food Industries. His undergraduate work 
and master’s degree in mathematics and bac- 
teriology were completed at Brigham Young 





| University at Provo, Utah. 


Nielsen to Western’s Technical Staff 


A. J. NIELSEN has been appointed to the 
Technical Service Staff at Western Condens- 
ing Company, Division 
of Foremost Dairies. 
He joined the company 
in February of 1956 as 
a research technician. 
Mr. Nielsen will work 
as technical consultant 
to food manufacturers 
concerning Western’s 
milk prodtets and milk 
fractions. He _ gradu- 
ated from the Univer- 
sity of Minnesota, spe- 
A. J. Nielsen cializing in Biochem- 

istry. 


Letter to the Editor 


I am very favorably impressed with the 
interpretive summaries of papers in the Jour- 
NAL OF Datry Science for April. 








ber 
mse 
{ou 

do 
i hi 
ual 
i the 
} th 
nki 
W ar 
i lo 
het 
i'll 
lalu 
nse 
tect 


arn 


yo 
le 





ts 


ition 
. mm 
sin. 
° on 
ened 
ent 
n of 
arch 


s to 
opco 
7 in 
rsey, 
lairy 
cing 
rials 
was 
ited 
rned 
V is- 
airy 
vork 
bae- 
ung 


the 
ens- 
ision 
ries. 
pany 
6 as 
21an. 
ork 
tant 
rers 
rn’s 
milk 
adu- 
iver- 
spe- 
em- 


wae Y : 


ee 


~ 


¢ ‘ 1? 


be man, or men, who call onyou ffont * ae 
insen’s speak your language . . . for, simply stated, 
tour business to serve your business. 


do that we have highly complex equipment 
i highly specialized laboratory facilities. 
ually important we have the technicians .. . 
ithe work and process performed depend upon 
} thought and experience behind it. Hansen 
nking has, time and again, discovered the way to 
w and better methods, to greater efficiency 
§ lower costs, to new and superior products. 


hether your interests lie in butter, cheese or milk, 
all find Hansen’s men and Hansen’s facilities 
taluable asset to your own organization. 

nsen’s offers a complete industry service — 
technology and products — that anticipates 

ar needs and is ready to answer your call. 


[ you need do, to put it to work for you, 
telephone or write. 


CHR. HANSEN’S LABORATORY, 


Milwaukee 14, Wisconsin 
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KLENZ-PAK PROTECTS 
CHLORINATED PRODUCTS 


MAINTAINS QUALITY — PREVENTS CAKING 


(lipped seaceo 





Easy handling 50 Ib. unit. Inner poly- 
ethylene liner can quickly and re- 
peatedly be air-sealed. Protects 
contents to the last ounce. Sealed 
against dampness and water seep- 
age. Hinge type cover keeps out 
dust. Another example of Klenzade 
progress . . . to give the very finest 
in sanitation service and products 
— first. 


Ask Your KLENZADE Representative 


», 42 BELOIT, WISCONSIN 


| excellent job with the JouRNAL. 


JOURNAL OF DAIRY SCIENCE 


I have meant to write to you for some time, 
indicating my feeling that you are doing an 
The sum- 
maries preceding each article have been very 
useful to me, especially as a means of sereen- 


| ing out those papers that I should take time 


to read. 


Harry C. TRELOGAN 
Assistant Administrator 
Agricultural Marketing Service 
U.S. Department of Agriculture 
Washington, D. C. 


Dairy Technology Society News 


Atlanta—The Carling Brewery was visited 
by the members attending the May 2nd meet- 
ing. Observing many automated methods of 
handling products, the group learned much 
in the fields of product control and movement 


| of materials. 


New officers installed for 1960-61 are: Presi- 
dent, STEPHEN Speck, Irvindale Dairy; vice- 
president, M. R. Vo.Kers, Kraft Foods Com- 
pany; recording secretary, PauL Hopprr, Miss 
Georgia; treasurer, H. C. Hagan, Creamery 
Package Manufacturing Company; sergeant- 
at-arms, Tom Howe.u, Mojonnier Brothers; 
executive secretary, J. J. SHEURING. 

Central Illinois—May meeting featured the 
ladies’ spring banquet at the Illini Union 








READ THE A. |. DIGEST 


Keep informed on the latest in 
artificial insemination of dairy cows 


lyr. $1.25 
2 yrs. $2.00 
5 yrs. $4.00 





Write for sample copy or mail your 
subscription with check. 


Proceedings of N.A.A.B. Conventions 
available at $1.25 per copy 


THE NATIONAL ASSOCIATION 
OF ARTIFICIAL BREEDERS 
10 North Ninth Street Columbia, Missouri 
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CONSUMER APPEAL! 


Lactose gives fluid milk products the flavor and appearance that makes them stand 
Out sharply with the consumer. Here’s what pure milk sugar will do for you: 


BUTTERMILK Lactose returns the “old fashioned”’ goodness, tangy aroma and mel- 
low smoothness to buttermilk. It tones down acid sharpness without affecting natural 
Body development. 


Skim micks Lactose builds an exciting new taste identity. It improves the body, 
adds a slight sweetness that has proved highly desirable to consumers. Chalkiness, 
§taleness, and uninteresting flavors are eliminated. 


GHOCOLATE DRINK Produce a smoother, richer tasting chocolate drink with Lactose. 
Tests conducted by local dairies prove that low calorie chocolate drinks with a 1% fat 
base and 1% Lactose are equal in richness to a 2% fat base. Take a good look at 
Lactose! Send for complete information today: Technical Service, Department 57F. 


factose 


CONDENSING 
COMPANY 


Appleton, Wisconsin 


World's Largest Producer 
of Lactose — Pure Milk Sugar 








“Tattles”’ 
on 
Milkstone 





IOSAN is a patented germicidal 
cleaner that ‘‘tattles” on hard-to- 
remove or overlooked accumulations 
of milkstone with a tell-tale yellowish- 
brown stain that is easy to remove. It 
quickly cleans and sanitizes bulk tanks 
and other equipment. Reduces bacteria 
counts to consistent lows, leaves 
equipment sparkling clean. 


Kills Mastitis Organisms. Iosan kills 
streptococcus, pseudomonas, E. Coli, 
staphylococcus and other organisms 
that cause and spread Mastitis. Its 
“Tamed-Iodine”’ killing power has 
been substantiated by laboratory tests 
that meet hospital standards. Iosan 
provides safe, low cost protection when 
washing udders and dipping teats. 


Two-in-one product. Iosan saves time 
and labor by replacing two or more 
single-action products. Also reduces 
hot water bills because it is used in 
tap or lukewarm water. For a free 
demonstration contact your regular 
supplier or Lazarus Laboratories Inc., 
Div. West Chemical Products Inc., 
42-16 West St., Long Island City 1, N. Y’ 


Ni-leal-1emleleiial= 








SYMBOL OF SERVICE AND RESEARCH 
FOR THE DAIRY INDUSTRY 


Wal - CUS 


LABORATORIES, INC. 





superior enzyme preparations 
for production and research 


RENNET EXTRACT 


LIQUID AND POWDER 


CATALASE 
LACTIVASE 


Complete facilities for 
special enzyme preparations. 
Your inquiries Invited. 


4215 WN. PORT WASHINGTON AVE. 
MILWAUKEE 12, WISCONSIN 
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Ballroom, Urbana. Speaker was F. J. Reiss 
of the Department of Agricultural Economies, 
University of Illinois. His subject was: The 
Netherlands—Cheese Markets and Land Recla- 
mation. Dr. Reiss illustrated his talk with 
many interesting pictures, taking the group 
to the cheese markets, home cheese factories, 
and along the dikes in The Netherlands. 


Central Michigan—Featured speaker for the 
May 11 meeting was Hersert [uric, Director 
of Client Service for Florez, Ine., a firm of 
management consultants. His topie was Prob- 
lems in Communications. 

Detroit—Speaker at the May 9 meeting 
was one of the group—E. C. Scorr of Milk 
Proteins, Ine. Mr. Seott’s talk featured his 
knowledge and experience in the use of stabil- 
izers, emulsifiers, and protein concentrates. 


Kansas—Ladies’ Night was May 9 at the 
Lassen Hotel, Wichita. The program, as ar- 
ranged by the entertainment committee, fea- 
tured Miss Christa Fisher, Director of Music 
at Southeast High School, Wichita, and choir 
leader at St. Paul’s M. E. Church, together 
with a school musie group. 

Kansas City Area—The Hereford House, 
Kansas City, was the new meeting-place for 
the April 28 meeting of the group. Guest 
speaker for the occasion was H. L. JOHNSTON, 
Direetor, Dairy Division, State Department 
of Agriculture, Jefferson City, Missouri, talk- 
ing on House Bill No. 225—Its Meaning and 
Plan of Enforcement. 

Seventh program of the year of this group 
was held May 26, with dinner at the Golden 
Ox Restaurant. Guest speaker was N. A. 
JOHNSON, executive secretary, Regional Staff 


| Committee, U. S. Department of Labor. Topic 


of his address was: Man-Power—Challenge of 
the 1960's. 
Maine—Spring meeting was April 12 at 


| Portland. The main event on the program 


was a demonstration of faulty milking ma- 
chines, practices, and installations which are 
related to producing milk and especially in 


| controlling mastitis. This demonstration and 


talk, which was visibly shown through gauges, 
elaws with glass shells, and the generally 
complete milking machine installation, was 
conducted by MELVIN ANDERSON and HERBERT 





Projects, Consultation, and Production 
Control Services in 
Biochemistry, Chemistry, Bacteriology, Toxi- 
cology—lInsecticide Testing and Screening. 
Write for price schedule. 
WISCONSIN ALUMNI RESEARCH 
FOUNDATION 
P.O. Box 2217-X, Madison 1, Wisconsin 
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f° \ NEW CONCEPT 
IN 
LUID MILK PROCESSING 
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Push-button control with Cherry-Burrell Automated Systems 


In the area of processing, cost per unit 
of product depends largely on your 
equipment’s efficiency. Once you push 
the start button, product flow must be 
Steady and continuous from float tank 
through fillers. If you are to reduce 
costs or increase production, each 
piece of equipment must be matched 
and balanced to operate perfectly with 
every other piece in the line. 


The equipment used in Cherry-Burrell 


futomated processing systems is 
Specifically designed to meet this re- 
uirement. And Cherry-Burrell equip- 
ment gives you the flexibility to meet 
changing capacity needs without buy- 
ing new equipment. 


PLAN WITH CHERRY-BURRELL 


Installing a Cherry-Burrell automated 
processing system calls for careful 
planning. The program must be laid 
out precisely — the system accurately 
designed to your requirements. Each 
piece of equipment must be looked at 
in the light of its place in the over-all 
system. 


A Cherry-Burrell Sales Engineer can 
help you start this vital planning now 
. . . planning that results in an auto- 
mated system that is best suited to 
your plant’s present needs and one 
which can be easily and economically 
expanded in the future. 


And only Cherry-Burrell can provide 
the planning, help and equipment you 
need. 


Write for a free copy of 
Cherry-Burrell’s new 
Automated Systems Bulletin 


(icucney Burren 


CEDAR RAPIDS, IOWA 


Profitable Brands Start with Cherry-Burrell 
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LEONARD, Department of Animal Science, Uni- 
versity of Maine. 

Metropolitan—May 10 meeting was prin- 
cipally a social gathering, at which time movie 
shorts were featured. New members announced 
were: JANE HsveH, Borden Company; D. C. 
Wesster and EK. G. Wesstrer, Eastern Dairy 
Equipment; F. H. Srevens, White House 
Dairy; and Mayor Giuuar, Puritan Dairy. 

North Carolina—Training Dairy Plant Per- 
sonnel for the Future was the topic discussed 
by H. B. Henperson, head, Dairy Depart- 
ment, University of Georgia, Athens, at the 
group’s May 11 meeting. Basis of his talk 
was the Dairy Industry Plant Training Man- 
ual which Professor Henderson helped pre- 
pare and which has been bringing forth many 
favorable comments from men in industry. 

Ohio—Speaker at the May meeting of the 
four Ohio Dairy Technology SocietiesJ Mau- 
mee Valley, Northeastern Ohio, Central Ohio, 
and Cineinnati—was E. F. Baumgr, Professor 
of Agricultural Economies, The Ohio State 
University, with the topic How Are the Changes 
in the Consumer’s Taste Affecting You? 

Philadelphia—May 12 meeting featured a 
smorgasmord and the following speakers: Earn 
Cook, Quality Control Laboratories, on A 
Reappraisal of Laboratory Controls; Morris 
Mart, chief chemist, Milk Division, Abbott’s 
Dairies, on Visual Acuity of Laboratory 
Workers; and JoHN Musser, Sealtest Foods, 
on Dairy Plant Automation—To Date. 
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Zone-Control VATS 


Capacities: 50 to 1500 gallon: 














Tri-Cities—Monthly dinner meeting was held | 





May 12, with G. W. WIiuITs, general manager i 


of Filter Products Division 
Johnson, as speaker. His topic was: 
date Bulk Milk Sediment Testing. 


Up-to- 


of Johnson & 


Tri-State—April 25 meeting was at McSor-— 


ley’s, North Hills Village Shopping Center. 
Speaker for the evening was P. H. Tracy, 
consultant to the Dairy Industry, DeLand, 
Florida. Dr. Traey was formerly with the 
Dairy Technology Section at the Univer- 
sity of Illinois, and is an accomplished 
and versatile speaker on many topics: philos- 
ophy, management, business, research, and 
economics. His talk at the April 25 meeting 
was on Automation in the Dairy Industry. 

May 25 meeting climaxed the first half of 
1960 with a tour through the Research Center 
of the H. J. Heinz Company. This was fol- 
lowed by dinner and a business meeting, with 
an address by a Heinz official, C. L. Rum- 
BERGER, vice-president, Research and Quality 
Control Division, discussing the impact of 
quality control on food technology. 


Western Michigan—May meeting took place | 
Speaker was Worth | 


at Gull Harbor Inn. 
Weep of Foote & Jenks on the topic Flavor- 
ings Used in the Dairy Industry. Mr. Weed 
made a very interesting presentation on the 
subject, involving everyone’s senses of taste, 
smell, and sight, to illustrate his points. Af- 
ternoon golf at the Gull Lake Country Club 
preceded the evening meeting. 
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ANOTHER ia: K PRODUCT 





==Pennsan 


MODERN SANITIZER and CLEANER 
REMOVES and PREVENTS MILKSTONE 


An independent lab tested PENNSAN 
on nine farms producing Grade A raw 
milk. These trials plus successful farm 
experience fully prove PENNSAN’s 
effectiveness in removing and prevent- 
ing milkstone on equipment. 








PRESENCE OF PRESENCE OF 
| PRODUCER MILKSTONE BEFORE MILKSTONE AFTER 
PENNSAN USE PENNSAN USE 
1 Yes No 
2 Yes No 
3 Very slight No 
| 4 Very slight No 
5 Yes No 

6 Yes No 

7 Yes No 

8 Yes No 

9 Yes No 














_ PENNSAN is the superior bactericide serv- 
ing the needs of modern sanitization. 


y Club) It removes and prevents milkstone and 


films, works in even hardest water, 
does not corrode stainless steel . . . con- 
trols bacteriophages without affecting 
starter cultures. PENNSAN is a unique 
chemical sanitizer—a new concept to 
serve more sanitizing and cleaning needs. 


Write now for free booklet to B-K Dept. 
PENNSALT CHEMICALS CORPORATION 
East: 3 Penn Center, Phila. 2, Pa. 

West:2700S. Eastern Ave., Los Angeles, Cal. 


Pennsalt 


Chemicals 


ESTABLISHEL 
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DAIRY INDUSTRY PLANT TRAINING MANUAL 


FOR THE INDIVIDUAL AND THE COMPANY 
TRAINING FOR LEADERSHIP 


Prepared by 


THE PERSONNEL TRAINING MANUAL PREPARATION COMMITTEE 
THE AMERICAN DAIRY SCIENCE ASSOCIATION 


H. B. HENDERSON, University of Georgia, Athens, Georgia, Chairman 

F. C. EwBaNnkK, Michigan Milk Producers Association, Imlay City, Michigan 
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t SUMMARY OF CONTENTS 
Section I Objectives and Requirements of the Program 
) 
) Section II Training Program Schedules for Plant Operation 
) 1. Orientation 5. Procurement 
1 2. Plant operations 6. Sales and distribution 
3. Laboratory 7. Office work 
) 4, Engineering and maintenance 
Schedules providing for varying periods of time are provided for the above 
7 categories for the operation of 
) 1. Milk plants 4. Cheese plants 
3 2. Ice cream plants 5. Butter plants 
) 3. Condensed and dry milk plants 6. Evaporated milk plants 
; Many questions are asked for the trainee to answer before passing from one 
, phase of training to the next and progress reports and rating forms are provided. 
3 Section III Management and Development 
) 1. Developing skills in personnel management 
4 2. Developing skills in quality control and cost 
5 Many study projects are outlined which are net only essential to management 
3 development but may result in savings to the plant that will more than pay 
1 the cost of training. 
9 Appendix 
a 1. List of professional and trade organizations 
0 2. List of reference books, booklets, and periodicals 
6 
D COPIES WILL BE NEEDED BY: 
3 Plant Managers Plant Trainees 
0 Plant Supervisors Teachers, for a reference text 
; POSTPAID PRICES: 
9 $4.00 per single copy 


$4.00 per copy, less 10% for 5 to 9 copies, one order 
$4.00 per copy, less 15% for ten or more copies, one order 





Payment to be sent with order 


ORDER FORM 














H. F. Judkins Date 
32 Ridgeway Circle 
White Plains, N. Y. 
Please find enclosed $ for copies of the Dairy Industry Plant 
Training Manual. Deliver to: 
Name 
Company. 


Address. 
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Here’s how Kraft assures you 
the finest Chocolate Powder possible! 


1. We start with top-grade ingredients. 
Kraft buys only the finest grade cocoa 
and quality sucrose. Because these in- 
gredients must meet our rigid specifica- 
tions, you can count on uniformity of 
color and flavor in the finished product. 


2. We make our own stabilizer. Kraft 
extracts the stabilizer we use from Irish 
Moss which we harvest ourselves. Our 
special process assures thorough suspen- 
sion with the viscosity you desire. You 
order the formula designed for your sys- 


tem and its high safety range allows ad- 
justments in sweetness and strength 
without upsetting balance. 


3. We manufacture in small batches. 
Unlike other manufacturers, Kraft 
makes chocolate powder only in small 
batches. This permits more exact con- 
trol over quality. A sample from each 
batch of Kraft’s powder is made into 
chocolate milk and its performance 
tested before any of the batch is shipped 
to dairies. 


Samples for classroom work made available to accredited dairy colleges. 


Just write your nearest Kraft division office. 


KRAFT FOODS—DAIRY SERVICE DIVISION 
Chicago—New York—Garland, Texas—San Francisco 
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BACTERIOPHAGE-LYSIS OF STREPTOCOCCUS DIACETILACTIS AND 
ITS EFFECT ON BIACETYL PRODUCTION IN 
MIXED-STRAIN STARTER CULTURES! 


W. E. SANDINE, P. R. ELLIKER, ann HELEN A. HAYS 


Department of Bacteriology, Oregon Agricultural Experiment Station, Corvallis 


SUMMARY 


Bacteriophages specific for Streptococcus diacetilactis were isolated from cottage 
cheese whey sampled in several commercial dairy plants. Electron microscopy of one 
of the bacteriophages revealed that it was tadpole-shaped with an over-all length of 
about 180 my; growth studies indicated the virus had a latent period of 30 to 33 min. 
and an average burst size of 44. Assays revealed that S. diacetilactis produced an 
average of five times more biacetyl in single-strain milk culture than other bacteria 
commonly used in controlled dairy fermentations. This aroma-producing organism 
was combined with one or more strains of Streptococcus lactis, Streptococcus cremoris, 
and Leuconostoc organisms in the presence and absence of homologous phages for S. 
diacetilactis. Selective phage-lysis resulted, with consequent marked reduction in 
biacetyl synthesis, but no effect on the rate of acid production. It is suggested that 
selective bacteriophage-lysis of S. diacetilactis organisms may occur under commercial 
conditions. This might account for some instances of variation in flavor and aroma of 
cultured dairy products. 





In an earlier report (12), high COs-producing lactic acid streptococci re- 
sponsible for the floating curd defect in cottage cheese were identified as 
Streptococcus diacetilactis. This bacterium was found in many of the commer- 
cial mixed-strain starter cultures available in this country; all strains produced 
significant quantities of biacety]l in single-strain milk culture and also when 
grown in association with S. lactis or S. cremoris or both. 

Bacteriophages for S. diacetilactis have been reported in other countries 
(3, 4, 6, 10), but not in the United States or Canada. Therefore, attempts were 
made to isolate phages for this organism from local dairy plants where mixed- 
strain starter cultures known to contain S. diacetilactis were being used. Sub- 
sequently, experiments were carried out to demonstrate the effect of these 
bacteriophages on flavor and aroma production in mixed-strain starter cultures. 
This report presents the results of these experiments as well as morphological 
and growth characteristics of viruses for S. diacetilactis. 


EXPERIMENTAL PROCEDURE 


Isolation of bacteriophages. Cottage cheese whey samples were used as 
possible sources of bacteriophages for S. diacetilactis. Fourteen samples from 
five dairy plants were collected in sterile quart jars containing 10 to 15 g. of 
calcium carbonate. The whey was sterilized by Seitz filtration and stored in a 
cold room (1 to 2° C.). Each sample was examined for the presence of. bac- 
teriophages against 17 different strains of S. diacetilactis by the plaque method 


Received for publication November 4, 1959. 


‘Published as Technical Paper No. 1266 with the approval of the Director of the Oregon 
Agricultural Experiment Station. 
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and by a test in which rate of resazurin reduction in milk culture is used to 
indicate inhibition by bacteriophage. 

Electron microscopy. An RCA EMU Model D2 electron microscope was 
used to examine and photograph the bacteriophages present in bacteria-free 
filtrates of tryptone glucose yeast extract broth mounted on parlodion mem- 
brane according to Parmelee et al. (11). The grid preparations were shadowed 
with palladium at an angle of about 30 degrees. 

Growth characteristics of virus. One-step growth curves were run on the 
bacteriophage for S. diacetilactis 18-16 to determine its latent period and 
average burst size. The procedure described by Cherry and Watson (2) was used. 

Biacetyl and acidity determinations. The amount of biacetyl present in 
100 ml. of milk culture was determined by the steam distillation—-spectrophoto- 
metric method (5). The per cent acidity caleulated as lactic acid was deter- 
mined by titration to pH 8.2 with standard alkali dispensed by a Cannon 
electrotitrimeter. The instrument was equipped with a Beckman Model N pH 
meter. All cultures were inoculated at the rate of 1% in sterile 10% nonfat 
dry milk and incubated either at 21 or 30° C. for the times indicated in the 
Results section. 

Phage infectivity experiments. Mixed-strain cultures were prepared by 
combining the various single-strain organisms desired in sterile 10% nonfat 
milk. The mixed-strain cultures were inoculated at the 1% rate and transferred 
daily after 24 hr. of incubation at 21° C. After several weeks of propagation 
in this manner, the phage infectivity experiments were begun. 

One per cent of the mixed-strain cultures containing either S. diacetilactis 
18-16 or S. diacetilactis 26-2 as the susceptible biacetyl-producing host organism 
was added to 250-ml. Erlenmeyer flasks containing 110 ml. of sterile nonfat 
milk. One milliliter of bacteria-free filtrate containing about 10° particles of 
the appropriate homologous virus then was added. After mixing, flasks were 
ineubated at 21° C. and withdrawn at hourly intervals for testing. Ten-milliliter 
aliquots were used in acidity titrations and the remaining 100 ml. used for 
biacetyl determinations. Nonphage-infected, inoculated control flasks were 
treated in an identical manner during each experiment. 


RESULTS 

Bacteriophages isolated. Resazurin reduction tests indicated the presence of 
inhibitory agent(s) for three strains of S. diacetilactis in eight different samples 
of cottage cheese whey obtained from four of the five dairy plants. Following 
repropagation in milk, bacteriophages were found in two of the whey samples 
for two different strains of S. diacetilactis (18-16 and 26-2). Titers of about 
200 < 10° particles per milliliter were obtained when filtrates initially were 
tested by the plaque method against the susceptible host organisms. This titer 
remained constant for the 18-16 phage when individual plaques (about 1.0-mm. 
diameter) were transferred and repropagated in three successive purification 
experiments. The 26-2 phage, on the other hand, assumed an extremely small 
plaque size which has persisted since the second purification. This virus was 
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successfully propagated in the presence of the host, with confluently lysed 
plates consistently appearing up to a 10° dilution. The small plaque sizes, 
however, made it impossible to accurately estimate the 26-2 phage titer at higher 
dilutions, even though the plates exhibited a definite moth-eaten appearance. 
Nevertheless, the resazurin reduction method indicated a titer of about 10° 
particles per milliliter for each of the purified phages. 

Neither the 18-16 nor 26-2 bacteriophages of S. diacetilactis would lyse any 
of the other 16 strains of this organism. They also showed no lytic activity 
against single strains of SN. lactis or S. cremoris used in the various mixed-strain 
cultures employed in this study. 

Electron microscopy. Figure 1 is an electronphotomicrograph showing two 
S. diacetilactis 18-16 bacteriophages. The actual size of each virus is about 
180 mp» in length with head and tail diameters of approximately 72 and 36 
mp, respectively. The particles appear at a total magnification of about 270,000 
times, the photographs being taken at 27,000 times with a subsequent tenfold 
enlargement. 

Growth characteristics of virus. One-step growth curves performed on the 
bacteriophage for S. diacetilactis 18-16 revealed a latent period of 30 to 33 min. 
and an average burst size of 44. 

Biacetyl production by various cultures. In several trials, S. lactis and 
S. cremoris organisms produced an average of 0.3 p.p.m. biacetyl on incubation 
at 21° C. for 18 hr. Leuconostoc and S. diacetilactis strains produced an average 
of 0.03 and 1.6 p.p.m., respectively, under these conditions. One strain of S. 
diacetilactis (18-16) synthesized biacetyl at a more rapid rate at 30 than at 
21° C.; the maximum of about 1.8 p.p.m. was produced in 5 to 6 hr. at 30° C. 
while 11 to 12 hr. was required to produce this amount at 21° C. On the othei 
hand, S. diacetilactis 26-2 synthesized biacetyl at about the same rate when 
incubated either at 21 or 30° C., with the maximum amount (1.7 p.p.m.) accum- 
ulating in about 12 hr. 

Effect of phage infection on biacetyl production in mixed-strain siarter 
cultures. Several experiments were carried out in which the loss of biacetyl 
was striking in mixed-strain starter cultures as a result of bacteriophage-lysis 
of S. diacetilactis. Figure 2 presents typical results for cultures containing 
S. cremoris 1 as the acid-producing strain and 8S. diacetilactis 18-16 as the 
biacetyl-producing organism. The great reduction in biacetyl synthesis by the 
infected cells is evident; however, the rate of acid production was nearly the 
same whether or not the homologous phage was present. In more complex 
mixed-strain starters, similar to those encountered under commercial conditions, 
similar results were obtained. Data from typical experiments with cultures 
containing three S. cremoris, one S. lactis, and a Leuconostoc organism, in 
addition to S. diacetilactis 18-16, are presented in Table 1. Again, the acid 
production was unaffected in the infected culture while the amount of biacety!] 
was significantly reduced. When S. diacetilactis 18-16 and its homologous bac- 
teriophage were replaced in these experiments by the S. diacetilactis 26-2 host- 
virus system, similar results were obtained. 
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Fig. 1. Eleetronphotomicrograph of S. diacetilactis 18-16 bacteriophage particles mag- 


nified 270,000 times. 


DISCUSSION 


Bacteriophages for 8. diacetilactis appear indistinguishable from the S. lactis 
viruses studied by Parmelee ef al. (11) and Cherry and Watson (1, 2). The 
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Fig. 2. Micrograms of. biacety] (AC2) and per cent lactic acid (L.A.) produced in 100 ml. 
of nonfat milk at 21° C. by S. cremoris 1 plus S. diacetilactis 18-16 under phage-infected and 
normal conditions. Infected culture contained the 18-16 phage. 


latent period of 30 to 33 min. for the 18-16 phage observed in the present study 
is in close agreement with the 31- to 32-min. period reported for the S. lactis 
virus by Cherry and Watson (2). The average burst size of 70 found by these 
same workers, however, appears significantly higher than the value of 44 re- 
ported herein for the 18-16 phage. 

Results showed that more biacetyl was produced by S. diacetilactis than 
by other bacteria common in mixed-strain starter cultures. About five times 
more of the flavor compound was produced by the S. diacetilactis strains than 
was synthesized by the S. lactis, S. cremoris, or Leuconostoc species: The threshold 


TABLE 1 


Micrograms of biacetyl and per cent lactic acid produced in 100 ml. of nonfat milk at 21° C. 
by mixed-strain culture containing S. diacetilactis 18-16, S. cremoris 1, S. cremoris 
Da-l, S. cremoris 144F, S. lactis E, and Leuconostoc sp. CAF-19, with and without 
Phage 18-16 














Phage infected Noninfected 
Hours Biacetyl Acid Biacetyl Acid 
(ug.) (%) (ug.) (%) 
0 5 0.18 5 0.18 
12 25 0.39 168 0.37 
15 30 0.61 133 0.62 
18 40 0.72 123 0.72 


21 47 0.78 118 0.78 
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value for olfactory detection of biacetyl in these studies appeared to be below 
0.5 p.p.m.; the characteristic aroma was only slightly discernible in one S. lactis 
culture (E) which produced 0.5 p.p.m. of the compound. 

Data indicated that S. diacetilactis 18-16 was more sensitive to changes in 
incubation temperature than the 26-2 strain with regard to biacetyl production. 
This appeared to be generally the case in repeated trials with these organisms 
in single-strain culture. Also, the 18-16 culture appeared to dissimilate biacety] 
at a greater rate, perhaps by the mechanism reported by Juni (8, 9). In mixed- 
strain cultures, however, disappearance of biacetyl after the maximum was 
attained was more variable. Nevertheless, it was demonstrated that relatively 
large amounts of biacetyl are produced both at 21 and 30° C. by S. diacetilactis. 

S. diacetilactis has been shown to be prevalent in commercial mixed-strain 
starter cultures (3, 12). Viruses for this species may be widely distributed and 
the commercial significance of these circumstances becomes apparent; selective 
phage-lysis of 8. diacetilactis during manufacture of such dairy foods as cottage 
cheese, buttermilk, and cultured sour cream could cause those foods to lack the 
desirable flavor and aroma associated with higher quality products. No outward 
evidence of this phage infection might be noted by plant personnel because the 
rapid acid-producing strains in the mixed-strain culture (S. cremoris or S. 
lactis) would be developing at their normal rate. It is possible that this phenom- 
enon occurs in commercial dairy plants and contributes to some of the variation 
in flavor and aroma of mixed-strain starter cultures and the products resulting 
from their use. Whether these bacteriophages can be controlled by the method 
recently reported by Hargrove (7), by propagation of mother cultures in phos- 
phate milk, has not been established. 
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SPONTANEOUS AND INDUCED LIPOLYSIS IN MILK DURING 
ALTERNATE FEEDING OF TWO WINTER RATIONS 
AND OF A WINTER RATION AND PASTURE 


R. G. JENSEN, G. W. GANDER, anp A. H. DUTHIE 


Department of Animal Industries, Storrs Agricultural Experiment Station, Storrs, Connecticut 


SUMMARY 

The milk from ten Holsteins was analyzed for initial acid degree value (ADV), 
spontaneous lipolysis, and induced lipolysis during a 3-mo. switch-back feeding trial 
involving two winter rations and a 10-wk. cross-over feeding trial involving a winter 
ration and pasture. Samples were obtained once a week from each cow. ADVs were 
determined by the silica-gel method. The different feeding regimes had no significant 
comparative influence on the incidence of induced lipolysis or the initial ADV. There 
was no significant difference in the incidence of spontaneous lipolysis between the two 
winter rations (grain, corn silage, and alfalfa hay versus grain, corn silage, and beet 
pulp). The feeding of pasture, beet pulp, and grain significantly reduced the oceurr- 
ence of spontaneous lipolysis over that observed for alfalfa hay, beet pulp, and grain. 





A typical winter ration for milk cows in the Northeastern United States 
includes grain, corn or grass silage, and alfalfa hay. Beet and citrus pulps are 
often used as partial or complete replacement for alfalfa hay when the latter is 
in short supply. Pasture is in limited supply, except in late spring and early 
to middle summer. It has been suggested that dry feeds as compared to green 
feeds may increase the incidence of spontaneous lipolysis in milk (1, 2, 5, 6, 9, 
13-16). However, data are lacking comparing the effects of two different dry 
rations upon the incidence of spontaneous lipolysis in milk. If dry feeds do 
increase the incidence of spontaneous lipolysis, the winter ration above should 
also do so. A ration in which alfalfa hay is replaced by beet pulp would appear 
to be even more effective than the original winter ration in promoting spontaneous 
lipolysis, because beet pulp has no green components. Little or nothing is known 
about the effects, if any, of feeds on induced lipolysis. Variations in the sus- 
ceptibility of milk to induced lipolysis have been reported as being related to 
the type of ration fed, but details were not described (8). However, Fredeen 
et al. (7) have disagreed. 

The study was designed to determine the extent of spontaneous and induced 
lipolysis in the milk of cows fed two types of winter rations and a winter ration 
versus pasture feeding. 

EXPERIMENTAL METHODS 

Ten Holsteins, which started iactation between July and November, 1958, 
were divided into two equal groups, A and B. Each of the cows received a 
basal ration of 10 to 18 lb. of grain mixture (16% protein, dairy ration) and 
12 lb. of corn silage. Group A received field-cured alfalfa hay (U.S. No. 1) 
ad libitum and Group B received 8 lb. of dried beet pulp for a month, and then 
these feeds were switched at the end of the first and at the end of the second 
months, according to a three-period switch-back design (12). The sources of 


Received for publication August 24, 1959. 


762 


F 





; 
4 
{ 
; 
! 
j 





LIPOLYSIS IN MILK DURING WINTER AND SUMMER 763 


the feeds used were those from the Departmental milking herd; however, no 
proximate analyses were made. 

The pasture phase of the trial started in June, 1959. All of the cows were 
Holsteins, their lactation dates ranged from August, 1958, to March, 1959, 
and they received a basal ration of 8 to 15 lb. of grain and 8 lb. of beet pulp 
per day. At the start of the trial, Group A was placed on pasture and Group B 
received alfalfa hay ad libitum. These feeds were switched at the end of 5 wk. 
and the trial discontinued at the end of the second 5-wk. period, when pasture 
became available in limited quantities. 

Half-pint samples were taken once a week from a thoroughly mixed, com- 
plete p.w. machine-milking of each cow. The uncooled samples were immediately 
taken to the laboratory and all of the following treatments applied to each 
within 1 hr. 


(a) 17.5 ml. taken for acid degree! determination which was termed Initial. 

(b) 17.5 ml. taken for Babeock test. The results were used to calculate the 
ADV. 

(c) 25 ml. placed in a half-pint bottle which was cooled in ice water, stored 
for 24 hr. at 4° C., and analyzed for lipolysis. This ADV was labeled 
Spontaneous. 

(d) The remainder of the sample was agitated at slow speed (a setting of 
35 on a Powerstat type 116 variable transformer) for 30 sec. in a Waring 
Blendor, stored for 24 hr. at 4° C., and analyzed for lipolysis. This 
ADV was labeled Induced. 


Acid degree values were determined by the silica-gel method of Harper ¢t al. 
(10). The standard deviations due to duplicate determinations during the 
winter ration phase by this method were: initial—0.037, spontaneous—0.13, 
and induced—0.24. The samples under (c) and (d) above were scored organo- 
leptically. 
RESULTS AND DISCUSSION 

The results from the winter ration phase are presented in Figures 1 and 2. 
Each point on the curves represents the average ADVs of the milk from five 
cows. A solid line indicates when alfalfa was fed and a dotted line when beet 
pulp was fed. It can be noted in Figure 1 that neither alfalfa hay nor beet pulp 
affected initial ADV values or susceptibility of milk to spontaneous lipolysis. 
The switching of feeds also had no appreciable effect on induced lipolysis. The 
results from the 3-mo. trial were subjected to statistical analysis appropriate 
for the switch-back design (3, 4, 12). Thus, the cow-to-cow variations and 
period effects were removed from the estimates of differences due to feeds and 
the estimates of standard errors. The results, which confirmed that no difference 
in results was produced by alfalfa hay as »pposed to beet pulp, are given in 
Table 1. ADVs can be related to rancidity by noting that all samples with an 
ADV of 1.9 or higher tasted rancid. 


* Acid degree value, the number of milliliters of 1 N KOH required to titrate the acids 
in 100 g. of fat. 
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Fie. 1. Average initial acid degree values (ADVs) and ADVs due to spontaneous lipo- 
lysis in milk as influenced by alternate feeding of alfalfa hay and beet pulp. Each point 
represents average ADVs of the milk from five cows. 


The results from the pasture-feeding phase are presented in Figures 3 and 
4, following the same system used in Figures 1 and 2. Neither winter feeding 
nor pasture affected initial ADVs or susceptibility to induced lipolysis. How- 
ever, the ADVs due to spontaneous lipolysis were significantly lower (5% 


TABLE 1 


Effects of alternate feeding of alfalfa hay and beet pulp and alfalfa hay and pasture on 
initial acid degree value, spontaneous lipolysis, and induced lipolysis in milk 





Feed Initial Spontaneous Induced 





(ml. 1 N KOH/100 g. fat) 


Beet puln* 0.23 1.65 3.77 
Alfalfa hay 0.22 1.59 3.44 
Alfalfa hay” 0.41 1.80° 5.13 
Pasture 0.39 1.51 4.49 
Standard deviation per animal 

Beet pulp or alfalfa hay 0.06 0.46 0.66 
Alfalfa hay or pasture 0.09 0.33 1.10 





“Ration was fed to ten cows and included grain and corn silage. Beet pulp and alfalfa 
hay were switched once a month for 3 mo. 

» Ration included grain and beet pulp. Alfalfa hay and pasture were reversed at the 
end of 5 wk. 

° Significant at the 5% level from analysis of variance. 
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Fig. 2. Average acid degree values due to induced lipolysis as influenced by alternate 
feeding of alfalfa hay and beet pulp. Each point represents average ADVs of the milk frem 
five cows. 





level) when pasture was fed. These conclusions are based on the statistical 
analysis. The question immediately arises, What is there about fresh green 
feeds which affects spontaneous lipolysis? Carotene, which immediately appears 
as a possibility, would seem to have been eliminated by the work of Tarassuk 
and Regan (16). The question is unanswerable at present. The two-period 
cross-over design was analyzed statistically as described above and the results 
are presented in Table 1. 

The use of dry feeds in advanced lactation has been reported by some workers 
to increase the susceptibility of milk to spontaneous lipolysis (15, 16). However, 
others have found that susceptibility was not limited to late lactation (7, 11). 
The results reported herein suggest that the occurrence of spontaneous lipolysis 
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Fig. 3. Average initial acid degree values (ADVs) and ADVs due to spontaneous lipolysis 
in milk as influenced by alternate feeding of a winter ration and pasture. Each point repre- 
sents average ADVs of the milk from five cows. 


is not increased when a dry ration is fed (beet pulp), but may be reduced when 
pasture is fed. It is difficult to escape the conclusion that other unknown factors 
are operating. Also, it is possible that carry-over effects from one feeding period 
to the next were present. It is known that there is considerable individual 
variation in the occurrence of spontaneous lipolysis, which probably explains 
the variations in the curves (11). 

One report states, without further explanation, that induced lipolysis is 
affected by the type of ration fed (8). Fredeen et al. (7), using temperature 
fluctuations to induce lipolysis, have disagreed. The results herein confirm the 
conclusions of the latter workers. The authors can not account for the very large 
variations in ADVs due to induced lipolysis. All practical efforts were made 
to treat every sample in the same manner. Perhaps the variations can be related 
to the extent of lipase activation by agitation, the inactivation of the lipases, 
or to the use of averages in plotting the data. These variations do not obviate 
the conclusions, because the experimental design removed cow-to-cow variation 
and period effects from the estimates of differences due to feeds and the esti- 
mates of standard errors. 
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Fig. 4. Average acid degree values due to induced lipolysis as influenced by alternate 
feeding of a winter ration and pasture. Each point represents average ADVs of the milk 
from five cows. 


The initial ADVs are interesting in that they were quite variable during 
the pasture phase. Thomas et al. (17) have reported relatively high ADVs in 
freshly drawn milk. The results herein irdicate that either fat synthesis was 
incomplete in the mammary gland or slight lipolysis occurred within the short 
period between sampling and testing. 
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CHEMICAL STABILITY OF DISODIUM PHENYL PHOSPHATE 
IN CARBONATE-BICARBONATE BUFFER! 


R. W. HENNINGSON 
Dairy Department, Clemson College, Clemson, South Carolina 


SUMMARY 


Samples of disodium phenyl phosphate substrate were heat treated or autoclaved 
and stored with unheated and chloroform-preserved samples at 5 and 20°C. for 1 yr. 
Aliquots were removed from storage at regular intervals for estimation of free phenol, 
using N, 2, 6-trichloro-p-quinoneimine (CQC) as indicator. Free phenol was found in 
all unheated samples after 2 wk. of storage. No free phenol was found in any of the 
heat-treated or autoclaved samples after 1 yr. of storage. The heat treatment and age 
of the buffer-substrate had no effect on the sensitivity of the phosphatase method. 





A major, practical impediment to the routine use of any phosphatase 
method, commonly used in the dairy industry, is the instability of the disodium 
phenyl phosphate substrate employed. Neave (6) reported that the disodium 
phenyl phosphate powder was stable at least 2 yr. He cautioned that buffered 
substrate must be used within 24 hr. or a blank value was required. Both bac- 
teria and molds caused hydrolysis. Chloroform prevented their growth, but 
the enzymes from the dead cells present continued to hydrolyze the substrate. 
Other investigators (2, 5) have published work in which corrections had to be 
made for high blank values. Since the high biank values indicated quantitatively 
similar phenol contents, it is quite probable that the blank values were due to 
hydrolysis of the substrate rather than to random contamination with phenol 
or substances that may give a positive reaction for phenol. 

This work presents the results of a study of the effect of heat treatment of 
the buffer-substrate on the stability of the disodium phenyl phosphate substrate. 


METHODS 

Samples of the disodium phenyl phosphate (1.09 g/liter) substrate? were 
prepared in 500-ml. volumes of carbonate-bicarbonate buffer, [Kosikowski (4) ], 
treated, and stored as shown in Table 1. Two heat treatments were used. In 
one, the buffer-substrate samples were heated to 85° C. for 2 min. over a Bunsen 
burner and were permitted to cool to room temperature. In the other method, 
heating was for 10 min. at 120° C. in an autoclave. 

The 5° C. storage was in a dark refrigerator, while the 20° C. storage was 
on a laboratory bench exposed to daylight. A well-cleaned, oven-dried pipette 
which had been stored in the drawer of a laboratory bench was used to remove 
samples from the storage flasks for testing. The necks of the flasks were not 
flamed when samples were removed. 
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TABLE 1 


Treatment and storage of buffered disodium phenyl phosphate samples 


Heat Temperature of 
Sample No. Preservative treatment storage (° C.) 
1 Chloroform None 20 
2 None None 20 
3 None None S 
4 None 85° C.-2 min. 20 
5 None 85° C.-2 min. 5 
6 None 120° C.-10 min. 20 
7 None 120° C.-10 min. 5 


At approximately 1-wk. intervals, samples were removed from storage and 
tested for the presence of free phenol by pouring 10 ml. of buffer-substrate 
over two drops of N,2,6-trichloro-p-quinoneimine (CQC) in a clean, dry test 
tube. Color was allowed to develop at room temperature for 30 min., after which 
the phenol value was estimated from prepared color standards containing from 
zero to 40 y phenol. Samples containing greater than 40 y were estimated by 
a simple dilution technique. 

Plate counts (1) of bacteria on MPH agar and of molds on Mycophil agar 
were determined on each sample at the beginning and end of the storage period. 
At the end of the storage period of 1 yr., fresh buffer-substrate and stable buffer- 
substrates were used in the testing of highly heated milks, to which small 
amounts of raw milk had been added to determine if the sensitivity of the phos- 
phatase method was affected by the aging of the heat-treated buffer-substrates. 


RESULTS AND DISCUSSION 


All samples of disodium phenyl phosphate which were unheated (1, 2, and 3) 
contained free phenol at the end of 2 wk. of storage, as shown in Table 2. All 
heat-treated or autoclaved samples (4, 5, 6, and 7) contained no detectable (by 
the color standards) free phenol after 1 yr. of storage. About 1 mo. after storage 
began, visible molds were noted in all unheated samples, except the one which 
had been saturated with chloroform. All the unheated samples contained both 
bacteria and mold at the beginning of the storage period. The heat-treated 
samples were sterile by plate counts. At the end of the storage period all 
samples were sterile except No. 2, which had plate counts of 600 colonies of 
bacteria and 30 colonies of molds per milliliter. 

It would appear that the chloroform preservative successfully prevented 
bacteria and mold growth but did not destroy the enzymes initially present. 
The 5° C. storage temperature appears to have slowed enzyme activity (Table 
2, Sample 3) and to have protected the enzyme, allowing it to hydrolyze a 
greater part of the disodium phenyl phosphate present. The unheated samples 
stored exposed to daylight turned a yellow-brown color during storage, whereas 
the heat-treated samples stored in the same manner remained clear. 

Tests run on highly heated milks to which 0.04, 0.20, and 0.50% of raw milk 
had been added produced the same amount of free phenol when both freshly 
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TABLE 2 
Stability* of disodium phenyl phosphate in carbonate-bicarbonate buffer after 
various heat treatments 





Age of 
sample Sample No.” 
(days) ] 2 3 4 5 6 7 
(4g phenol/tube *)———_______— 
0 04 0 0 0 0 0 0 
7 10 5 0 0 0 0 0 
14 15 10 5 0 0 0 0 
21 16 12 8 0 0 0 0 
28 16 15 12 0 0 0 0 
35 16 18 14 0 0 0 0 
42 18 20 14 0 0 0 0 
49 21 25 16 0 0 0 0 
56 21 40 18 0 0 0 0 
70 30 50 18 0 0 0 0 
84 40 50 20 0 0 0 0 
98 40 60 20 0 0 0 0 
130 50 60 30 0 0 0 0 
160 50 60 40 0 0 0 0 
190 50 70 50 0 0 0 0 
220 60 70 50 0 0 0 0 
250 70 70 60 0 0 0 0 
280 70 70 70 0 0 0 0 
310 70 70 70 0 0 0 0 
340 70 70 80 0 0 0 0 





370 70 70 90 0 0 0 0 


"Stable buffer-substrate = no blue color with CQC. 
»Sample numbers refer to Table 1. 

© From visual color standards. 

“For convenience, values of <4 ug. are reported as 0. 


prepared buffer-substrate and aged, stable buffer-substrate were used. These 
results show that the sensitivity of the phosphatase test is unimpaired when 
aged, stable buffer-substrate is employed. 

This work has been repeated over another year with the same results, al- 
though analysis of the samples was less frequent. The stable buffer-substrate has 
been used routinely in other work over a period of 2 yr. with no sign of instability. 


CONCLUSIONS 

The heat treating or autoclaving of buffer-substrate for use in phosphatase 
testing successfully prevented the formation of free phenol due to decomposition 
of disodium phenyl! phosphate. The heating and aging of the buffer-substrate did 
not affect the sensitivity of the phosphatase method. With the use of the stable 
indicator CQC (3) and the heat-treated buffer-substrate, the phosphatase 
method is an off-the-shelf method suitable for routine use. 
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METABOLISM OF BOVINE SEMEN. IX. GLUTAMIC-OXALOACETIC 
AND GLUTAMIC-PYRUVIC TRANSAMINASE ACTIVITIES! 


R. J. FLIPSE 


Dairy Breeding Research Center, Department of Dairy Science, 
The Pennsylvania State University, University Park 


SUMMARY 


Assays on 63 samples of bovine semen gave an average of 623 + 48 units of glu- 
tamic—oxaloacetic transaminase (GO-T) and 15 +1 units of glutamiec—pyruvie transam- 
inase (GP-T) per milliliter of seminal plasma. Statistically significant correlations of 
.849 for GO-T and .409 for GP-T were observed between seminal plasma transaminase 
activity and numbers of spermatozoa per milliliter of semen. When spermatozoa were 
freed of seminal plasma and the GO-T and GP-T activities in seminal plasma and cells 
compared, more activity was associated with the cells than with seminal plasma. With 
seminal plasma-—free cells, GO-T per milligram of dry weight was similar to taat re- 
ported in several bovine tissues, but lower than the activity in heart, liver, and 
skeletal muscle. 





In recent years, transaminases have been of considerable interest to investi- 
gators and clinicians. At least two of these enzymes, glutamic—oxalacetic trans- 
aminase (GO-T) and glutamic—pyruvie transaminase (GP-T), have been studied 
to such an extent that assays for them are useful in detecting tissue necrosis. 

Elevations in GO-T activity in blood serum have been used diagnostically 
to indicate the presence of myocardial infarction (7, 8, 9). Increases in GO-T 
also hay. been associated with white muscle disease (1) and with muscular 
dystrophy (11). Hepatic necrosis may be indicated by the presence of high 
level. of GP-T, for most tissues other than liver have little GP-T activity (12). 

Reports from this laboratory (3, 4, 5) have shown that glycine—pyruvate 
transamination oceurs in bovine semen. These studies have led to investigations 
to determine if other transaminases were present in semen. A study of GO-T 
and GP-T was initiated after considering the interest in these enzymes and 
the availability of simple methods for quantitative assay. The results reported 
in this paper indicate the levels of these enzymes in bovine semen and the 
relationship between spermatozoan concentration and transaminase activities. 


METHODS 


The procedures outlined by Sigma Research Laboratories (10) were used 
for the determination of GO-T and GP-T. The assay of GO-T is based on the 
transfer of the a-amino group of aspartic acid to a-ketoglutaric acid, and con- 
version of the oxaloacetate thus formed to the dinitrophenylhydrazone. For 
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GP-T, the dinitrophenylhydrazone of pyruvate (which is formed by the transfer 
of the amino group from alanine) is measured. The amount of the phenylhydra- 
zone was determined at 505 mp» in a Bausch and Lomb colorimeter. 

The assays were performed on semen collected by the artificial vagina tech- 
nique from healthy bulls 1 to 4 yr. of age. Assays were begun within 2 hr. after 
collection of semen. Seminal plasma was obtained by centrifugation of semen 
for 30 min. at 1,000 X gravity. The assay of transaminase in blood serum (10) 
was used on the seminal plasma. Results are expressed in Sigma-Frankel units, 
a unit of activity being defined as that amount of transaminase which will 
cause a decrease in the optical density at 340 my of 0.001 per minute per milli- 
liter of serum under the conditions of Karmen (6) at 25° C. per centimeter of 
light path. 

RESULTS 

The assay was first applied to blood serum obtained from bull calves 2 to 12 
mo. of age. The average values for 11 bulls were 73 + 8.3 units of serum GO-T 
and 19+ 2.5 units of serum GP-T; these are in reasonable agreement with 
the values for the bovine reported by Cornelius et al. (2). 

To test the variability of the method when applied to semen, a series of 
individual samples of seminal plasma was analyzed in triplicate. Triplicates 


were found to agree within 5% or less. 
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Fig. 1. Glutamic—oxaloacetic transaminase in Sigma-Frankel units per milliliter of 
seminal plasma with respect to spermatozoan concentration. 
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To determine the levels of GO-T and GP-T normally present in bovine semen, 
assays were made routinely on seminal plasma from semen processed at the 
Dairy Breeding Research Center. Analyses made on 63 semen samples from 25 
bulls (18 Holsteins, three Guernseys, two Ayrshires, and two Jerseys) yielded 
an average of 623 + 48 units of GO-T and 15 + 1 units of GP-T per milliliter 
of seminal plasma. A direct relationship between numbers of spermatozoa and 
units of GO-T was obvious and is shown in Figure 1. The correlation coefficient 
between seminal plasma GO-T and spermatozoa per milliliter of semen was 
849 (P < 0.01); that between GP-T and spermatozoa per milliliter was .409 
(P= 0.01). When GO-T values were calculated on the basis of units per 10° 
spermatozoa, the average for the 63 samples was 599 + 31. Semen samples with 
low spermatozoan concentrations were variable in GO-T per 10° spermatozoa 
(range of 278 to 1,906 units per 10° spermatozoa for samples with less than 
0.5 X 10° cells per milliliter, compared to 385 to 1,148 units for samples with 
more than 0.5 X 10° cells per milliliter). 

Studies were made of transaminase activity in the sperm cells by harvesting 
spermatozoa from semen by centrifugation. Homogenates of the cells were 
prepared by grinding in a glass mortar or in an all-glass tissue homogenizer. 
The homogenate was centrifugated for 30 min. at 1,000 < gravity and an assay 
made on the supernate. These values were then adjusted, on the basis of the 
spermatocrit (packed cell volume measured with semen in hermatocrit tubes 
for 30 min. at 1,000 X gravity), to units per milliliter of packed cells. Results 
of these assays are shown in Table 1. By comparing cellular and seminal plasma 




















TABLE 1 
Transaminase in spermatozoa and seminal plasma* 
GO-T GP-T 
Semen Sperm . 
sample concentration Plasma Cells Plasma Cells 
(X 10°/ml) 

1 1.69 898 1,520 23 93 

2 1.83 856 1,400 30 60 

3 0.91 194 720 18 82 

tf 0.94 437 2,200 7 55 

5 0.63 263 2,600 11 75 





*Sigma-Frankel Units per milliliter. 


levels, it is apparent that activity is concentrated in the cells. This is supported 
by the fact that ratios of cellular to plasma activity were highest in Samples 4 
and 5, which were subjected to more rigorous homogenization (and thus more 
complete liberation of cell contents) than were the other samples. 

Tissue concentrations of transaminase are ordinarily expressed in terms 
of activity per milligram of dry weight. If one uses a value of 2 mg. per 10° 
spermatozoa (13), activities of 46 (Sample 2) to 250 (Sample 5) units of GO-T 
per milligram of dry weight are obtained for the samples in Table 1. These 
values are in the same range as those for some other tissues of the bovine, al- 
though considerably lower than the levels of activity in heart, liver, and skeletal 
muscle (2). Apparently, the cell membrane of spermatozoa is more permeable 
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to GO-T than the membrane of many cells, for seminal plasma GO-T activity 
is nearly 20 times that of blood serum GO-T. The significance of this observation, 
as it pertains to metabolism of spermatozoa and the formulation of semen 
diluents, remains to be elucidated. 
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METABOLISM OF BOVINE SEMEN. X. OXIDATION OF CARBOXY-C!- 
LABELED FATTY ACIDS BY BOVINE SPERMATOZOA! 


R. J. FLIPSE 
Dairy Breeding Research Center, Department of Dairy Scierce, 


The Pennsylvania State University, University Park 


SUMMARY 


Carbon“-labeled fatty acids have been used to show that washed bovine sperma- 
tozoa oxidize acetate, octanoate, and butyrate readily; the other acids tested (myristate, 
stearate, palmitate, and formate) were converted to CO, at slower but appreciable 
rates. The production of C“O, from octanoate-1-C“ was shown to be oxygen-dependent 
and blocked by azide, cyanide, and malonate, but stimulated by 2, 4-dinitrophenol and 
coenzyme A. Glucose and glycerol did not appear to be competitive with octanoate 
as substrates for spermatozoa, but the presence of unlabeled acetate, propionate, or 
butyrate caused some reduction in utilization of octanoate-1-C™. 





It is generally recognized that mammalian spermatozoa, under anaerobic 
conditions, depend primarily on the carbohydrate in seminal plasma as the 
source of energy (10). Under aerobic conditions the main substrate for endo- 
genous respiration in bull spermatozoa has been reported to be phospholipide 
(6, 7). However, Bomstein and Steberl (2) reported that spermatozoa lost 
little or no cellular phospholipides during aerobic incubation, and that little 
C-labeled lecithin was oxidized by washed epididymal spermatozoa. 

Work in this laboratory (4, 5) has established several glycerylphosphate 
esters as derivatives of phospholipides in semen. Interest in this area led us 
to an investigation of the oxidation of fatty acids by bovine spermatozoa, 
although reports (7, 10) state that fatty acids are not utilized, cause no increase 
in respiration, but extend respiration over a longer period of time. 


EXPERIMENTAL PROCEDURE 


The semen used in these trials was obtained with the artificial vagina from 
mature Holstein bulls. After collection, the semen was examined for quality 
and ejaculates from three to four bulls were pooled for use in each trial. Only 
individual samples having an initial motility of at least 50% and a concentration 
of no less than 10° spermatozoa per milliliter were included in the pool. The 
spermatozoa were washed twice in Ringer solution to remove seminal plasma 
and resuspended in Ringer solution. Experimentation was commenced within 
2 hr. after collection of semen. 

Respiration studies were conducted with a Warburg constant volume res- 
pirometer, with spermatozoar. concentration standardized at 0.5 X 10° cells per 
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7 


milliliter. Incubation was at 37°; oxygen uptake was measured as described 
by Umbreit et al. (13). 

When radioactive substrates were used, CO. produced during incubation 
was trapped in potassium hydroxide in the center well and converted to barium 


carbonate for radioassay (4). 


RESULTS AND DISCUSSION 
Oxygen uptake. The initial approach in this study was to measure oxygen 
uptake by washed spermatozoa suspended in Ringer solution containing added 
sodium salts of fatty acids. Varying concentrations of butyrate and palmitate 
were used as shown in Table 1. The highest concentration of butyrate produced 


TABLE 1 
Oxygen uptake by washed spermatozoa (expressed as per cent of endogenous values) 











Hours of incubation at 37° C. 








Substrate Concentration 1 2 3 
(X 10°* M) 

Butyrate 1 91 101 99 
2 93 96 98 

10 104 105 102 

20 84 83 82 

Palmitate 0.5 104 110 108 
1 94 137 137 

2 94 147 146 





some inhibition, whereas there was some stimulation of oxygen uptake with 
palmitate. Trials with commercial stearate resulted in stimulation of oxygen 
uptake, but this was apparently due to impurities, for when chromatographically 
pure stearate was used no effect was observed. Myristate, likewise, had no 
noticeable effect on oxygen uptake. Although a minor increase in oxygen uptake, 
as shown in Table 1, was obtained with purified palmitate, the effect is not 
impressive ; fructose under similar conditions of incubation produced a value 
of 500 to 600. These results are in agreement with those of Lardy and Phillips 
(7), who noted that ethyl laurate was not utilized by spermatozoa. 

Production of C''O,. To obtain additional information regarding utilization 
of fatty acids, carbon'*-labeled acids were used as tracers. Carboxy-C!*-labeled 
salts of fatty acids were obtained from commercial sources and incubated with 
washed spermatozoa in Ringer solution, pH 7.0. The C'*O2 produced was re- 
covered and assayed as BaCOs3. The mean radiochemical yield (per cent of the 
C'™ in the administered fatty acid which was recovered in CO, in 1 hr. from 
10° spermatozoa incubated at 37° C.) for four trials was formate 0.6, acetate 36, 
butyrate 4.5, octanoate 9.3, myristate 3.8, palmitate 1.3, and stearate 1.4. Oxy- 
gen uptake was measured in each of these trials; only with acetate was appre- 
ciable oxygen consumption noted. Difficulty was experienced in evaluating 
results with myristate, palmitate, and stearate, due to the limited solubilities 


of these compounds. 
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Obviously, spermatozoa decorboxylate appreciable amounts of fatty acids, 
especially octanoate and butyrate, even though no increase in oxygen uptake 
was observed. Since octanoate is recognized as the most suitable substrate for 
studying fatty acid oxidation (8, 11), it was used in subsequent trials. 


TABLE 2 
Effect of inhibitors on the oxidation of octanoate-1-C"* 











Addition CO: production Oxygen uptake 
(RCY*) (—Zo,”) 
None 4.1 10.2 
2,4-dinitrophenol, 0.001 M 6.4 9.6 
Sodium azide, 0.005 M 0.7 3.0 
Sodium cyanide, 0.005 M 0.1 0.4 
Sodium malonate, 0.005 M 1.2 5.7 








* Radiochemical yield = per cent of the C’* in the administered fatty acid which was re- 
covered in CO. in 1 hr. from 10° spermatozoa incubated at 37° C. 
» Microliters O2 per 10° cells per hour. 


Effect of inhibitors, cofactors, gas phase. As shown in Table 2, tests were 
made of the effects of several inhibitors on the production of C'O. from octa- 
noate-1-C1*. Cyanide practically eliminated respiration; azide and malonate 
reduced COs production by 83 and 71%, respectively. With 2,4-dinitrophenol, 
CO. yield was increased, with no increase in oxygen consumption. Possibly, 
the uncoupling of respiration and fatty acid metabolism by 2,4-dinitrophenol 
could be used in evaluating metabolic pathways in spermatozoa. 

Washed spermatozoa showed no increase in either CO. production or in 
oxygen uptake upon the addition of adenosine triphosphate to the incubation 
medium, whereas added coenzyme A was observed to increase the radiochemical 
yield by as much as 50%. The system is oxygen-dependent ; substituting nitrogen 
for air as the gas phase invariably reduced the radiochemical yield to near zero. 

Substrate preference. Several experiments were conducted to determine the 
effect of the presence of readily metabolized compounds on the oxidation of 
octanoate-1-C1*. Thus, the yield of C10. f10m octanoate-1-C'* by washed sper- 
matozoa with no added unlabeled substrate was compared to the yield when 
glucose was added to a final concentration of 0.01 M. The results varied: in 
some trials glucose appeared to reduce CO. production, whereas in other trials 
there was an increase in C'QO, production when glucose was present. Glycerol, 
when similarly tested, likewise produced diverse results. The averages for 
seven trials showed no appreciable effect of added glucose or glycerol on C102 
yield from octanoate-1-C!. 

TABLE 3 
Effect of substrate concentration on COs production from octanoate-1-C* 





Unlabeled substrate 














Concentration Octanoate Glucose Glycerol 
(M) (counts per minute per micromole of C02) 
0.001 212 550 562 
0.005 43 560 490 
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Possible substrate preference was further studied by varying the substrate 
concentration, as shown in Table 3. In the presence of a constant amount of 
octanoate-1-C'™, a fivefold increase in total octanoate resulted in an 80 % reduc- 
tion in COs, which would be expected from simple dilution of labeled with 
unlabeled octanoate. The failure to obtain comparable reductions in CO, yield 
from octanoate-1-C'* when glucose or glycerol concentration was increased in 
the same fashion is interpreted to mean that fatty acid oxidation occurs rela- 
tively independently of the concentration of these readily glycolyzable substrates. 

Fatty acid concentration. In studies with rat liver homogenates, Pennington 
and Appleton (12) found that production of CO. from acetate-1-C'* was 
almost completely abolished by adding a small amount of propionate. Would 
propionate have a similar effect on octanoate oxidation by spermatozoa? As 
shown in Table 4, several concentrations of acetate, butyrate, and octanoate, 


TABLE 4 


Effect of fatty acid concentration on C“O2z production from octanoate-1-C™ 





Unlabeled substrate 














Coneentration Acetate Propionate Butyrate Octanoate 
(X 10°" M) (counts per minute per micromole of C"O:) 
0 650 650 650 650 
5 600 550 635 275 
10 480 520 520 220 
50 410 345 400 45 


100 432 180 265 15 





as well as propionate, were tested. Although reductions in CO, yield of 35 
to 75% were obtained with the higher concentrations of acetate, butyrate, and 
propionate, these reductions were small compared to those resulting from dilu- 
tion of the octanoate-1-C'* with unlabeled octanoate. Thus, in this system the 
presence of a second fatty acid causes some suppression in C!*O, production 
from octanoate, but there is no indication of inhibition resembling that reported 
in rat liver homogenates (12). 

While these results show that some of the fatty acids are oxidized, there is 
little indication of the importance of such acids in the metabolism of sperma- 
tozoa. The fact that fairly high concentrations of substances such as glucose 
and glycerol do not reduce oxidation of the fatty acid is interesting and may 
be of significance in some aspects of the diluent problem. These findings, con- 
sidered in conjunction with recent observations on the phospholipides in semen 
(1, 3, 5, 9), indicate that the subject of lipides and their role in semen metabo- 
lism merits further consideration. 
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SPERMATOGENESIS IN RELATION TO SPERMATOZOA 
CONCENTRATION IN BOVINE SEMEN 


PERRY T. CUPPS anp R. C. LABEN 
Department of Animal Husbandry, University of California, Davis 


SUMMARY 


The correlation between the number of spermatids in standard sections of the semi- 
niferous tubules and sperm concentration in 13 bulls whose sperm concentration ranged 
from 0.01 to 20.6x10° spermatozoa per microliter was .82. The frequency of the 
various stages of the cycle of the seminiferous epithelium did not change until sperm 
concentration dropped below 5.0 x 10° spermatozoa per microliter. Qualitative differ- 
ences in the type of degeneration in the testes were found in bulls having a low sperm 
concentration. 





In bulls of low fertility, Lancaster (2) found tubular spermatogenie arrest 
and intertubular fibrosis accompanied by atrophic tubules. In bulls showing 
low sperm concentration resulting from hypoplasia of the testis, Lagerlof (1) 
found completely aspermic testes, testes containing giant cells, and testes show- 
ing degeneration in only a few tubules. Ortavant (3) measured the duration of 
the different phases of the spermatogenie cycle and the cycle of the seminiferous 
epithelium in the bull. Both measurements were constant in normal bulls, and 
subnormal spermatogenesis resulted from a failure of some of the cells in the 
seminiferous epithelium to continue development. For example, the ratio be- 
tween the A-type spermatogonia and primary spermatocytes was 1:16 in the 
normal bull and 1:10 in a bull with subnormal spermatogenesis. Cells that did 
not degenerate completed their differentiation in the normal time, and Ortavant 
concluded that the deficiency was not caused by changes in rate of development. 

The following experiments were designed to determine the relation between 
spermatogenesis and sperm concentration in the semen from normal and low- 
fertility bulls. 

EXPERIMENTAL PROCEDURE 


Histological sections of the testes were available from 13 bulls whose semen 
contained 0.01 to 20.6 < 10° sperm per microliter of semen. Determinations were 
made by counting in a hemocytometer. Concentration in one bull was determined 
on three samples collected at one period; in the other bulls sperm concentrations 
were determined from first and second ejaculates collected with an artificial 
vagina at weekly intervals. The average number of samples was 22, with a 
range from six to 50. 

Sections from the testes were fixed in formol-Zenker, embedded in paraffin, 
sectioned at 8 », and stained with hemotoxylin eosin Azure II. 

The stages of the seminiferous epithelial cycle were counted, using a modifi- 
cation of the method of Ortavant (3). 

The relationship between the spermatids in the tubules and sperm concen- 
tration in the semen was determined by counting the spermatids in five areas 
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of five tubules at Stage 2 of the cycle. An ocular micrometer was used, with a 
square millimeter scale at a magnification of 430 diameters. 
The bulls were divided into four groups on the basis of concentration of 
sperm in the semen. 
RESULTS AND DISCUSSION 


The changes in the stages of the seminiferous epithelial cycles in the four 
groups of bulls are recorded in Table 1. 


TABLE 1 


Percentage of tubules at a yiven stage of the cycle in relation to sperm 
concentration in the semen 








Sperm 








No. cone. Stage of the cycle Degener- 
of per ee eS : ated 
Group bulls 4l/10° 1 2 3 + 5 6 7 8 tubules 
1 + 2.34 12.7 6.4 35.6 9.7 2.2 9.9 5.9 17.2 
2 4 7.14 30.4 10.7 20.4 7.9 2.4 10.7 13.4 3.5 
3 3 10.95 26.0 2.5 20.7 8.9 2.6 13.6 14.5 1.2 
+ 2 3 10.8 25.3 7.8 2.9 12.0 17.2 Lig 


19.54 22.6 








Ortavant (3) reported the following frequencies of the various stages of 
the seminiferous epithelial cycle: Stage 1, 27.5% of the tubules; Stage 2, 13.9; 
Stage 3, 20.8; Stage 4, 11.6; Stage 5, 2.0; Stage 6, 6.4; Stage 7, 7.3; and Stage 
8, 10.5. As shown in Table 1, the three bulls of Group 3 with a normal concen- 
tration of semen are comparable for Stages 1 through 4 of the cycle. Stage 5 
was not counted because of the difficulty of identifying this stage in the sections 
fixed and stained by the procedure noted above. Differences between these 
counts and those of Ortavant in Stages 6 and 7 are artificial and probably 
caused by differences in the method of identifying the stage. For example, 
Stages 5, 6, and 7 as reported by Ortavant accounted for 15.7% of the stages, 
and Stages 6 and 7 in Groups 3 and 4 were, respectively, 16.2 and 14.9%. 

Allowing for differences in classification, the relative frequency of the 
different stages is rather constant in the bulls with normal concentration of 
sperm and confirms Ortavant’s conclusion that duration of the spermatogenic 
cycle is a constant in normal animals. Shifts within the stages of the cycle were 
found in bulls of Group 1. In these animals, Stage 3 was more frequent, Stage 
4 was the same, and the other stages were less frequent than in the other groups. 
These changes were due to the failure of many of the tubules to complete the 
spermatogenic cycle and to a delay in the initiation of the maturation divisions 
of primary spermatocytes. As the testicular degeneration within this group 
of bulls became more severe, the percentage of tubules at Stage 3 increased, 
reaching 46% in one bull. 

Fertility data based on conception rates were available for some of the bulls. 
In Group 1 the three tested bulls were sterile. No bulls in Group 2 were tested, 
but some of them were related to the animals in Group 1 and their semen 
characteristics indicated either sterility or low fertility. "> of the three bulls 
in Group 3 had normal conception rates and were removed from an artificial 
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breeding stud for other reasons. One of the two bulls in Group 4 was removed 
from a stud because the spermatozoa showed a low motility. This animal was 
not used for breeding after the motility of the spermatozoa decreased, so fertility 
at the time of slaughter was not available. The other bull in Group 4 was re- 
moved from the University herd because he lacked libido and the daughter’s 
productive ability was low. The fertility of this bull was normal but his lack 
of libido reduced breeding efficiency. Breeding efficiency may be affected by 
factors other than sperm production, so that testicular morphology can not be 
used as the sole criterion of fertility, but in many cases it affords a method for 
the evaluation of spermatogenesis. 

A correlation of .82 was found between the total number of spermatids 
counted in 25 areas from five tubules and sperm cells per microliter of semen. 
The relationship was essentially linear. The equation Y = .0583 X — 4.42 esti- 
mated concentration, in which Y was spermatid count, with a standard error 
of +3.29 x 10° sperm per microliter. The regression coefficient indicates an 





Fig. 1. Seminiferous tubule showing multinuclear cells with normal and pyknotie nuclei. X 320. 
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increase of 5,830 + 1,120 sperm per microliter of semen for each additional 
spermatid counted. 

Qualitative differences were found in the testes from these bulls. In the 
animals of Group 1, large numbers of multinuclear cells were found in the 
tubules (Figure 1). They appeared to result from incomplete maturation divi- 
sions of the primary spermatocytes. The nuclei divided but cytoplasmic divisions 
were not completed; the result was a giant cell containing as many as six or 
eight nuclei. In the more advanced cases of degeneration the nuclei of such 
cells were pyknotic, the cytoplasm was vacuolated, and very few cells underwent 





“Ig, 2. Seminiferous tubule showing degenerative changes in the basal layer of cells. X 320. 


spermiogenesis. In other animals the degeneration began at an earlier stage 
(Figure 2). The affected cells appeared to be the B-type spermatogonia. This 
type of degeneration resulted in a vacuolated appearance in the basal layer 
of cells in the tubules at Stages 8 and 1 of the cyele (compare with Figure 3). 
The cells that survived the degenerative process at these stages of the cycle 
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Fig. 3. Normal seminiferous tubule at same stage of the cycle as shown in Figure 2. X 320. 


developed normally through the succeeding stages of spermatogenesis. The 
differences in the time at which degeneration occurred indicate that different 
physiological mechanisms were involved, but each decreased the concentration 
of spermatozoa in the semen. Unfortunately, the semen was not examined for 
the presence of spermatogenie cells. 
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MOTILITY AND FERTILITY OF PROGESTERONE- AND 
ESTROGEN-TREATED BOVINE SEMEN 


R. E. STAPLES, W. HANSEL, anp R. H. FOOTE 
Department of Animal Husbandry, Cornell University 
AND 


H. 0. DUNN 


New York Artificial Breeders’ Cooperative. Inc. 
Ithaca, New York 


SUMMARY 


The fertility of bull semen was not affected by the addition of progesterone and 
estrogen in amounts as high as 5,000 and 200 ug. per milliliter of extended semen, 
respectively. No effect could be demonstrated on the motility of semen treated with these 
hormones up to two days of storage at 5° C. Increased levels of progesterone (10,000 yg. 
per milliliter of extend semen) reduced the motility of semen after two days of storage. 
There was some indication that adding 5,000 yg. of progesterone in combination with 
200 ug. of estrogen per milliliter of extended semen may have altered the sex ratio of 
the resulting calves, increasing the proportion of males. 





It has been reported that cows are more fertile when inseminated during the 
latter part of estrus than when they are inseminated between the end of estrus and 
ovulation (10). The reason for this phenomenon is unknown. The observation of 
VanDemark and Moeller (11), that some sperm traverse the bovine female repro- 
ductive tract within minutes following their introduction, suggests that this 
period of reduced fertility is not likely to be due to a lack of spermatozoa at the 
fertilization site, although little is known concerning the actual numbers of sperm 
at this site at various intervals after insemination. It has been shown that sperm 
of some species require a period of approximately 4 to 6 hr. in the female genital 
tract before they become capable of fertilizing the egg. Austin (2, 3) and 
Chang (4) found that such a period of capacitation is necessary both in the 
rabbit and in the rat. 

In the present study, it was considered possible that the addition of prog- 
esterone and estrogen to extended bovine semen might increase the conception 
rate of cows in any of three ways. First, the exogenous progesterone and estrogen 
might produce an in vitro capacitation. Secondly, the progesterone injected 
with the semen into the uterus might hasten ovulation, thereby allowing cows 
which ovulate later than normal a greater chance to conceive. Hansel and Trim- 
berger (7) found that small amounts of progesterone administered to a cow 
at the beginning of heat will hasten ovulation. Thirdly, these hormones may 
reduce embryonic mortality by providing a uterine endometrium more com- 
patible to embryo survival. 

The objects of this study were to determine the effects of adding low and high 
levels of estradiol and progesterone, alone and in combination, to bovine semen 
samples, to conduct fertility trials on semen samples so treated, and to obtain 
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information on the sex ratio of the calves born as a result of using semen subjected 
to these treatments. 

Since these studies were initiated, Perez y Perez (8, 9) added dienestrol 
to bovine semen samples at a low level (500 I.U. per 4 ml. of semen) and observed 
that sperm motility was increased and methylene blue reduction time was de- 
ereased 10 to 48 hr. after the addition of the hormone. At 60 hr., however, 
motility was less than that of the controls. Other workers (1) have studied the 
addition of estradiol (10 to 100 yg. per liter) and ‘‘freeze-dried estrual secretions 
from maiden heifers’’ to semen. No detrimental or beneficial effects on in vitro 
sperm survival or metabolism were demonstrated. 


EXPERIMENTAL PROCEDURE 

Two experiments were conducted. The semen used in both experiments was of 
high quality. Only ejaculates of semen meeting the standards of the New York 
Artificial Breeders’ Cooperative, Inc., with respect to semen volume, motility, 
and concentration of spermatozoa were used. In the first experiment, the effects 
of adding low levels of progesterone and/or estradiol to extended semen samples 
on spermatozoan motility and fertility were evaluated. Motility was determined 
on ejaculates from each of 14 dairy bulls, which were extended and split into 
13 parts. In all experiments, the spermatozoa were extended in a medium con- 
taining 50% egg yolk and 50% buffer containing 2.9% citrate, 0.6% sulfanilamide 
with 500 units of penicillin, and 500 yg. of dihydrostreptomycin added per 
milliliter of final extender. The semen was extended to ten million motile sper- 
matozoa per milliliter in each case. In the motility study, the semen samples 
were stored in 15 by 75 mm. glass tubes with 2 ml. of treated extender. Motility 
readings were made on each sample initially and after two, four, six, and ten 
days of storage at 5° C. The hormones used, progesterone and estradiol benzoate, 
were dissolved in propylene glycol such that only 0.05 to 0.2 ml. needed to be 
added to 20 ml. of extender. The treatments imposed and the results obtained 
are shown in Table 1. 

For the fertility study, two Guernsey and two Jersey bulls were collected 
weekly for four consecutive weeks and each ejaculate was extended with one of 
four extenders in restricted order so that, at the completion of the experiment, 
each bull had been subjected to each treatment and each treatment had been 
shipped each week. The treatments used were as follows: 


(1, 
(2) 1.0 pg. estradiol per milliliter of extended semen 


20.0 ng. progesterone per milliliter of extended semen 


(3) 20.0 pg. progesterone + 1.0 wg. of estradiol per milliliter of extended 
semen 


(4) control (routine extender). 


The hormones were dissolved in propylene glycol at 100 times their final 
concentration, so that only 0.01 ml. of hormone solution had to be added to 
each milliliter of extended semen. The semen was held at 5° C. until used for 
insemination, which was within two days of collection. Nonreturn rates to first 
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TABLE 1 
Effect of low levels of estradiol and progesterone on the motility of spermatozoa 
stored at 5° C. (means of 14 ejaculates) 


Percentage of motile spermatozoa 


Hormone or solvent added Days of storage at 5° C. 
Treatment per milliliter of — 

No. extender 0 2 4 6 10 Average 
1 1 wg. progesterone 64 53 51 41 27 47 
2 5 ug. progesterone 61 54 51 2 29 47 
3 20 wg. progesterone 62 53 48 39 27 46 
+ 0.01 wg. estradiol 63 54 49 42 26 47 
5 0.1 wg. estradiol 62 54 49 40 25 46 
6 1.0 wg. estradiol 63 53 51 41 29 47 
7 1 ug. progesterone + 0.01 ug. 

estradiol 61 53 49 41 30 47 
8 1 wg. progesterone + 0.10 
ug. estradiol 63 55 50 39 30 47 
9 20 ug. progesterone + 0.01 
ug. estradiol 62 54 48 41 27 46 
10 20 wg. progesterone + 0.10 
ug. estradiol 62 54 48 39 28 46 
] Control (routine extender ) 61 56 47 41 27 46 
12 Control + 1% propylene 
glycol 61 54 49 40 26 46 
13 Control + 5% propylene 
glycol 63 55 47 41 29 47 
Average 62 54 49 41 28 47 





service were computed for the two periods: 28- to 35-, and 60- to 90-days after 
insemination (see Table 2). 

The second experiment was conducted to evaluate the effects of adding 
higher levels of progesterone and estrogen on the motility and fertility of bovine 
spermatozoa. The motility determinations were carried out in replicate; each 
replicate utilized the semen of five different bulls. The first and second repli- 
cates were identical, except that in the second replicate one additional treatment 
consisting of 800 pg. of estradiol per milliliter of extended semen was added. 
The treatments are shown in Table 3. The hormone preparations used for the 
treatments listed in Table 3 and for the fertility trial which followed were macro- 
crystalline suspensions in physiological saline solutions containing 0.5% sodium 
carboxymethyleellulose and 0.0025% dioctyl sodium sulfosuccinate. The concen- 


TABLE 2 


Fertility of bovine semen treated with relatively small amounts of estrogen and progesterone 





Pereentage of nonreturns 





Percentage 
Treatment (ug. per milliliter No. of first 28-35 60-90 of delayed 
of extended semen ) services day day returns 

20 ug. progesterone 643 83 73 10 
1 wg. estradiol 630 84 74 10 
20 ug. progesterone + 1 ug. estradiol 652 85 73 12 
Control (routine extender) 599 84 75 9 
Total 2,524 ohn ad —- 
Average 84 74 10 
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TABLE 3 


Levels and combinations of progesterone and estradiol added to semen to study the 
effects of high concentrations of these hormones on motility 
Treatment 

(ug. per milliliter of extended semen ) 


Treatment No. 


1 10,000 progesterone 

2 5,000 progesterone 

3 1,000 progesterone 
4 400 estradiol 
5 200 estradiol 
6 40 estradiol 

7 10,000 progesterone 
400 estradiol 

Ss 5,000 progesterone 
200 estradiol 

9 1,000 progesterone 
40 estradiol 

10 Control (routine extender ) 


x 800 estradiol 


*In the second replicate only. 


tration of the estradiol solution was 2 mg. per milliliter, the progesterone concen- 
tration was 50 mg. per milliliter, and the estrogen-progesterone mixture contained 
2 mg. of estradiol and 50 mg. of progesterone per milliliter. 

The fertility trial for the second experiment was also replicated and the 
experimental design of each replicate was identical to that used in the first 
fertility experiment, excepting that eight different bulls and four higher hormone 
levels were used. The four treatments used for this fertility trial were as follows: 

(1) 5,000 yg. progesterone per milliliter of extended semen 

(2) 200 wg. estradiol per milliliter of extended semen 

(3) 5,000 yg. progesterone and 200 ug. estradiol per milliliter of extended 

semen 

(4) control (routine extender). 


To obtain an estimate of the sex ratio of calves resulting from the different 
treatments, a list of cows assumed to be pregnant from inseminations made during 
the second replicate of this experiment was sent to each technician at the time 
the cows were due to freshen. The treatments on these lists were coded. 


RESULTS 

The results for the motility determinations of the first experiment are sum- 
marized in Table 1. No differences in spermatozoan motility were noted up to 
ten days of storage and it appears that 20 ug. of progesterone, 1.0 pg. of estradiol 
benzoate, or 20 yng. of progesterone and 0.1 yg. of estradiol can be added to each 
milliliter of extended bovine semen without diminishing spermatozoan motility. 

The fertility results obtained after adding low levels of progesterone and 
estrogen to semen are presented in Table 2. When these data were subjected 
to analysis of variance, no significant differences among treatments were found, 
using either the 28- to 35- or the 60- to 90-day per cent nonreturns (P > .05). 
The percentage of delayed returns (differences between 28- to 35- and 60- to 90- 
day reports) also showed no differences among treatments. Thus, these levels 
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of progesterone and estradiol added to semen neither enhanced nor decreased the 
nonreturn rate. 

The results of the motility determinations for the second experiment, in 
which the effects of relatively high levels of estradiol and progesterone and 
various combinations of the two hormones (see Table 3) on sperm motility were 
studied, are summarized in Table 4. The mean motility estimates for each treat- 
ment are shown for two, four, six, eight, ten, and 12 days. Analysis of variance 
and Dunean’s multiple range test (5) were applied and the essential results are 
included in Table 4. The mean motility estimates of the treatments selected for 
use in the subsequent fertility trial are shown in Figure 1. 


70 


PER CENT MOTILITY 


20 


10 
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Fig. 1. Mean motility estimates of bovine semen treated with the levels of progesterone 





(P) and estradiol (E) subsequently added to semen used in fertility trials. 


No treatment differences were obtained following only two days of storage 
at 5° C. However, a definite reduction in the motility of bovine spermatozoa 
was obtained by the fourth day of storage at 5° C. in those vials containing the 
high level of progesterone. At the sixth day of storage, a reduction was also 
observed in the motility of the semen containing the high level of progesterone 
in combination with the high level of estrogen. At the sixth day of storage and 
later, the highest per cent motility recorded was that of semen treated with the 
higher levels of estrogens (see Figure 2) ; however, these differences were sig- 
nificant (P < .05) only on the eighth day of storage and on the 12th and later 
days. 
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PER CENT MOTILITY 
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Fic. 2. Mean motility estimates of bovine semen treated with progesterone (P) and two 
levels of estradiol (E) and a combination of the estradiol and progesterone. 


The results of the fertility trial in the second experiment in which high levels 
of progesterone and estrogen were added to semen are presented in Table 5. A 
test for the homogeneity of variances validated the pooling of the results of the 
two replicates of the experiment, after which the data were subjected to analysis 
of variance. The treatment differences were not significant. 

The results indicate that a level of 5,000 yng. of progesterone or a level of 
200 ug. of estradiol can be added to each milliliter of extended bovine semen, 


TABLE 5 
Effect on fertility of adding macrocrystalline suspensions 
of estrogen and progesterone to bovine semen 








Per cent of nonreturns 














No. of Percentage of 
first 28-35 60-90 delayed 
Treatments services day day returns 
5,000 ug. progesterone 1,601 79.7 66.1 13.6 
200 wg. estradiol 1,595 79.3 67.6 11.7 
5,000 ug. progesterone 
+ 200 ug. estradiol 1,564 79.7 67.4 15.3 
Control (routine extender) 1,574 81.7 69.2 12.5 
Total 6,334 : 
Average 80.0 67.5 12.4 
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either singly or in combination, without affecting either the fertility or the per- 
centage of delayed returns up to the 60- to 90-day period of pregnancy. 

The sex ratios of the calves born as a result of inseminations performed with 
the hormone-treated semen from the second replicate of this experiment are 
shown in Table 6. When the number of males and females for each treatment 




















TABLE 6 
Sex ratios of calves born after inseminations with hormone-treated semen 

Treatments Males Females Ratio 

5,000 ug. progesterone 245 264 48:52 
200 ug. estradiol 247 245 50:50 
5,000 ug. progesterone + 200 ug. estradiol 277 223 55:45 
Control (routine extender) 254 272 48:52 
Total 1,023 1,004 50:50 





were analyzed by Chi-square in a 4 X 2 contingency table, there were no signifi- 
eant differences. The sex ratio for the 2,027 single births reported was 50 males: 
50 females. The sex ratio of the calves born from the progesterone plus estrogen 
treated semen (55:45) differed significantly (P < 0.05) from both the average 
of 50 males: 50 females obtained in this experiment and the 51:49 ratio pre- 
viously reported by Foote and Hall (6). 


DISCUSSION 


The two most interesting results of these experiments are the adverse effects 
of relatively high levels of progesterone alone and in combination with high 
levels of estradiol on sperm motility, and the statistically significant (P < .05) 
difference of the sex ratio in calves born after the use of semen containing 
progesterone plus estrogen. 

An appreciable reduction in the percentage of motile sperm occurred after 
the second day of storage in the motility study of the second experiment as a re- 
sult of these treatments. Progesterone appears to be the hormone primarily 
responsible for the reduction in motility. A possible bias may enter these results 
because, although care was taken to randomize vials during the motility de- 
terminations, the microscopist could not help knowing whether an estradiol 
or a progesterone sample was being evaluated, because of the appearance of 
crystals under the cover-slip. The level of hormone being observed was not dis- 
cernible. Macrocrystalline suspensions of the hormones were used in this second 
experiment, because they provided a method for introducing appreciable amounts 
of the hormone into the uterus of the cow at the time of insemination. Thus, the 
levels of hormone added do not necessarily reflect the levels of hormone in solution 
in the extender at any given day. 

Although the sex ratio of the calves resulting from extended semen treated 
with 5,000 yg. progesterone and 200 yg. estradiol per milliliter was abnormal 
in the second experiment, the authors do not conclude that this is an effective 
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method for altering the sex ratio. The data certainly indicate the desirability 
of conducting further experiments to study the effect on sex ratio of adding 
hormones to semen. 


At least 5,000 yng. of progesterone and 200 yg. of estradiol can be added to each 


milliliter of extender for bovine semen without impairing fertility. Levels of 
10,000 pg. of progesterone, however, adversely affected the motility of bovine 
semen after two days of storage at 5° C. 


(6) 


(7) 


x 


(9) 


10) 


(11) 
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LUTEAL INHIBITION IN THE BOVINE AS A RESULT OF OXYTOCIN 
INJECTIONS, UTERINE DILATATION, AND INTRAUTERINE 
INFUSIONS OF SEMINAL AND PREPUTIAL FLUIDS! 


WILLIAM HANSEL anp W. C. WAGNER 
Department of Animal Husbandry and New York State Veterinary College, 
Cornell University, Ithaca, New York 


SUMMARY 
Four experiments were conducted in which the effects of oxytocin injections, 
uterine dilatations, and uterine infusions of raw semen and sediment obtained by 
centrifuging seminal and preputial fluids on luteal development and estrous cycle 
length were studied. The following conclusions were drawn: 

1. Oxytocin injections in heifers during Days 3-6 inclusive of the estrous cycle shorten 

the cyele length to 8-12 days. 

Oxytocin injections during the first six days of the estrous cycle similarly shorten 

the eyele length in mature lactating cows, but much larger doses are required. 

3. Milk production declines in mature lactating cows while they are being injected 
with large amounts of oxytocin, and returns to approximately normal levels when 
the injections are stopped. 

4. Uterine dilatation during the first seven days of the cycle causes a large proportion 
of cows and heifers so treated to have shortened estrous cycles which are often 8-12 
days in length. 

5. Infusion of 2-5 ml. of raw semen, or the sediment obtained by centrifuging raw 
semen and preputial fluids into the uterus of heifers at estrus, causes a large pro- 
portion of them to return to estrus between the sixth and thirteenth days of the 
eycle. 

6. All three of these treatments result in marked inhibition of the development of the 
corpus luteum. In some eases, cystic corpora lutea result; in others, the corpora 
lutea are simply quite small. Relatively few normal functional luteal cells are 
present in either case. 

7. These results suggest that the uterus plays an important role in regulating estrous 
eyele length and luteal development in the bovine. This mechanism may be an 
important factor in determining whether or not an embryo survives during the 
eritical first 30 days of pregnancy. 


bo 





As the importance of the hypothalamus in regulating the secretions of the 
anterior pituitary has become more evident, increasing attention has been 
directed to the mechanisms by which this regulation is achieved. Hansel et al. 
(5), impressed with the possibility that oxytocin of hypothalamic origin might 
be involved in some way in the regulation of pituitary gonadotrophin secretion, 
tested the effect of exogenous oxytocin given at the beginning of estrus on ovula- 
tion time in Holstein heifers. The time elapsing between the end of estrus and 
ovulation was significantly shortened by the oxytocin injections. 


Received for publication February 21, 1960. 


* Supported in part by funds provided by the regional project NE-41 entitled, Endocrine 
Factors Affecting Reproduction and Lactation in Dairy Cattle, a cooperative study by Agricul- 
tural Experiment Stations in the Northeastern Region and the Dairy Husbandry Research 
Branch, ARS, USDA. 


796 





ee ee ae ee 


aa 








S 
n 
e 


p 














LUTEAL INHIBITION IN THE BOVINE 797 


Encouraged by these results, the same workers [Armstrong and Hansel (3) | 
studied the effects of oxytocin given in daily doses at various times during the 
estrous cycle on ovarian function and cycle length. Daily doses of oxytocin 
administered subcutaneously during the first seven days of the estrous cycle 
inhibited the formation and function of the corpus luteum and caused heifers to 
return to estrus at the eighth to tenth day of their cycles. 

Although these experiments demonstrated, perhaps for the first time in any 
species, an effect of a neurohypophyseal hormone on the regulation of the estrous 
eyele, they provided little information as to how this effect may be mediated. 
Oxytocin injections were found incapable of inducing estrus in hysterectomized 
heifers, a result which suggested that the uterus might be involved in the 
oxytocin response (3). 

The present studies were conducted to gain further knowledge of the roles 
of oxytocin and the uterus in regulating the bovine estrous cycle. 


EXPERIMENTAL PROCEDURES 

Two further experiments concerning the effects of oxytocin, and two addi- 
tional ones concerning the effects of uterine alterations on ovarian functions 
and the estrous cycle were carried out. In the first experiment, oxytocin was 
administered daily to Holstein heifers 1.2 to 2.5 yr. of age, at various times 
during the estrous cycle, to gain more information on the part of the cycle that 
is most sensitive to oxytocin injections. The injection regimens and the number 
of animals on each treatment are listed in Table 1. The first day after estrus 


TABLE 1 
Effects of oxytocin injected at various times during the estrous cycle 
on eyele length in Holstein heifers 














Mean length Mean length 
of cycles Mean length of cyeles 
No. of Oxytocin previous to of treatment following 
heifers treatment treatment eyeles treatment 
(100 U.S.P. units; 
day subcutaneously ) (days) 
13 Days 3-6 inel. 21.4 10.4* 20.7 
3 Days 0-2 inel. 21.0 215 20.0 
5 Days 15-22 inel. 20.0 22.4 
2 Days 0-4 incl. 23.0 20.5 21.0 
1 Days 7-13 inel. 19.0 18.0 20.0 





a Significantly decreased from pretreatment cyele lengths (P < 0.01). 

is considered as Day 1 of the cycle. All injections consisted of 100 U.S.P. units 
of a purified oxytocin preparation * given subcutaneously in a single dose. The 
heifers were checked twice daily for estrus, and rectal palpations of their ovaries 
were made once during estrus and once on the day after estrus, to determine if 
ovulation had occurred. The active ovary was removed from one heifer one day 
after an oxytocin-induced estrus, to study the histology of the corpus luteum 
formed under the influence of the oxytocin injections. 


? Armour’s P.O.P., kindly supplied by Dr. M. Davenport. 





798 WILLIAM \iANSEL AND W. C. WAGNER 


The second experiment involving oxytocin was conducted in the same manner 
as the first, except that lactating Holstein cows ranging in age from 3.5 to 8.0 yr. 
were used and larger doses of oxytocin were injected. The injection regimens 
and the numbers of animals involved are shown in Table 2. 


TABLE 2 


Effect of oxytocin injections on estrous eyele length in mature lactating Holstein cows 


No. of cows 


Mean length having cycles 
Treatment group No. of of treatment shorter than 
(Days 1-6 inelusive ) cows evele 13 days 
(days) 

100-200 U.S.P. units oxytocin subeutaneously 

after A.M, milking 6 18 ] 
200 U.S.P. units oxytocin subcutaneously 

after both the a.m. and P.M. milkings 12 13.8 8 


In the third experiment, small, sterile self-retaining rubber catheters * were 
inserted through the cervix into the uterus during estrus or on the first day 
after estrus. After insertion, 10-25 ml. of water was introduced into a balloon 
on the distal end of each catheter (Figure 1). Filling the balloon in this way 





Fig. 1. Equipment used to dilate the uterus and to produce luteal inhibition and precocious 
estrus. The metal rod was inserted into the catheter, which was passed through the cervix into 
the uterus. The balloon was then filled with water so as to distend the uterus, and the metal 
rod withdrawn. 


served to hold the catheter in place and to dilate the uterus. In each case an 
attempt was made to place the catheter into the horn of the uterus corresponding 
to the ovary in which ovulation had occurred or seemed most likely to occur. 
Both heifers and mature, lactating cows were used in this experiment. The 
animals used and the observations made are shown in Table 3. Any catheters 
expelled from the uterus prior to the eighth day were replaced as soon as noticed. 
Catheters expelled after the eighth day were not replaced. The ovaries were 
removed from two of the heifers to study the corpora lutea formed while their 
uteri were dilated. 


‘Bardex Foley Catheter No. 166-S, Size 18, 30 ml. 
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TABLE 3 
Effect of dilating the uterus with rubber catheters on estrous cycle length in heifers and cows 
Mean 
ler gth of Mean Mean 
No.of cyelesprior length of length of 
No. of eycles to treatment cycles after 
Group animals observed treatment eycles treatment 
——_——_——_(days) 
Holstein heifers 19 23 20.8 13.5* 20.2 
Mature lactating Holstein cows 8 8 20.8" 12.1 Sie 








“ Significantly decreased from pretreatment cycle length (P < 0.01). 

» Average of five animals. The remaining three were treated at their first estrus following 
parturition. 

°“ Not available, since some cf the cows were bred and conceived at the estrus induced by 
the treatment. 


In the fourth experiment, 16 virgin heifers ranging in age from 1.5 to 3.0 yr. 
received intrauterine inoculations during estrus of larger than normal amounts 
of raw semen or sediment fom semen and preputial washings which had been 
centrifuged at 3,500 r.p.m. for 20 min. The volume of inoculum used was 
between 2.0 and 5.0 ml. in all cases. These heifers were being used for routine 
testing of bulls for vibriosis, according to the procedure described by Adler (1). 
In some eases, Vibrio fetus organisms were present in the inoculum. No attempt 
was made to characterize other bacteria present in the inoculum. Eighteen 
treatment cycles were studied in the 16 heifers. In half of these cycles the heifers 
received raw semen and in the other half they received sediment. Twelve 
inoculations were made at naturally occurring estrous periods, and six were 
made at an estrus induced by manual removal of the corpus luteum per rectum. 
The ovary was removed from one heifer on the 15th day after inoculation to 
study the corpus luteum. 


RESULTS AND DISCUSSION 


The results of the first experiment are summarized in Table 1. 

These results, in conjunction with those previously reported (3), show that 
oxytocin injections are effective in shortening the estrous cycle only when they 
are given during the first third of the estrous cycle, i.e., during the time that the 
corpus luteum is being formed. Daily oxytocin injections given on Days 3-6, 
inclusive, in the present experiment were as effective in shortening the cycle as 
injections on Days 0-7 in the previous experiments (3). Injections on Days 0-2 
or 0-4, inclusive, were ineffective in shortening the cycle in a limited number of 
cases, 

The corpus luteum removed from one heifer in this group two days after an 
oxytocin-induced estrus and ovulation was found to be very small and contained 
relatively few normal luteal cells. Previous work has indicated that the corpora 
lutea formed while oxytocin is being injected are usually either abnormally small 
or cystic (4). 

In the second experiment (Table 2), single subcutaneous injections of 100— 
200 U.S.P. units of oxytocin induced precocious estrus in only one of six mature 
lactating cows. However, doses of 200 U.S.P. units given after both the morning 
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and evening milkings produced estrus between the ninth and 11th day in 
eight of 12 mature lactating cows. Oxytocin appears to induce precocious estrus 
and ovulation in mature lactating cows, but the dose required is much larger 
than it is for heifers. 

Many cystic corpora lutea are difficult to diagnose by rectal palpations, but 
three of the five cows that had cycles of normal length when given the lower dose 
of oxytocin appeared to develop cystic corpora lutea as a result of the oxytocin 
treatment. One of these cows was slaughtered at the 26th day after the oxytocin 
treatment was started, three days after it had returned to estrus. The corpus 
luteum formed during the oxytocin injections still contained a large cyst 


(Figure 2), and ovulation had recently occurred in the opposite ovary. 





Fig. 2. Cystic corpus luteum formed during oxytocin injections in a mature lactating cow. 
In this ease, the cycle was of normal length (23 days), despite the formation of an abnormal 
corpus luteum. The ovary was removed three days after the cow had returned to estrus and 
ovulated from the opposite ovary. See text for further discussion. (X 3.25) 


Apparently, some cows with cystic corpora lutea have estrous cycles of normal 
length, while in other cases the cycle is shortened to eight to 12 days. The degree 
of luteal inhibition probably determines which response occurs. 

The daily milk production was reduced during the oxytocin injections and 
returned to about a normal level within two days after the injections were 
stopped (Figure 3). Individual variations in milk production during the 
injection period were great. In general, the reduction in milk production was 
most marked in cows which received the highest doses of oxytocin. The extent 
to which milk production was affected appeared unrelated to whether the 
oxytocin injections produced precocious estrus and ovulation. 
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Fig. 3. Average daily milk production of 16 cows during three six-day periods prior to, 
during, and after daily oxytocin injections of 100-400 U.S.P. units per day. 


This reduction in milk production appears to be caused, in part at least, 
by a failure of the oxytocin-treated cow to release a normal amount of 
endogenous oxytocin in response to the stimuli associated with milking, since in 
several cases an additional intravenous injection of a small amount of oxytocin 
made available a rather large amount of residual milk. A part of the reduction 
in milk production in some of the oxytocin-treated cows may also be attributed 
to leakage of milk from the teats, which occurred to a considerable extent 
between milkings. 

The results of the third experiment in which self-retaining uterine catheters 
were used to dilate the uterus are summarized in Table 3. The mean cycle length 
was reduced to 13.5 days in the heifers and 12.1 days in the mature cows. In the 
heifers, the cycles preceding the ones in which the catheters were inserted were 
all of a normal length, as were those following the removal of the catheters. 

The cycles were shorter than 17 days in length in 17 of the 23 treatment cycles 
in the heifers. In 12 of these 17 cases, the treated heifers came in estrus between 
the seventh and tenth days. In the remaining five cases, they came in estrus 


TABLE 4 
Effect of intrauterine inoculations of raw semen or the sediment from centrifuged raw semen 
plus preputial washings on estrous cycle length in virgin heifers 





Preinoculation cycle First postinoculation cycle 




















No. of No. of Mean length Mean length 
heifers eycles Range of cycle Range of eyele 
———_—__- (days )- 
14* 16 20.0-26.0 21.5 6.0-22.0 14.0 











“One heifer which became pregnant after the intrauterine inoculation, and one which did 
not return to estrus for 35 days are not ineluded in the table. 
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between the 14th and 17th days. Cycles of normal length (18-21 days) occurred 
in five cases in which the uterus was dilated. In the remaining case, the catheter 
was retained in the uterus until the 30th day, when it was removed. Estrus did 
not occur during this period, and a follicle was accidentally ruptured during 
rectal palpation of the ovaries at the 30th day. 

Results in the mature cows were quite similar. Six of the eight treatment 
eycles were shortened. The remaining two cycles were of a normal length. One 
treated cow came in estrus on both the ninth and 12th days and ovulated after 
each estrous period. 

The catheters remained in the uterus for variable periods of time without 
being expelled. In some cases, the catheter remained in the uterus from Day 1 
until the animal came in estrus, at which time it was removed. In other cases, 
the catheter remained in the uterus until the day prior to the precocious estrus, 
at which time it was expelled. In still other cases, the catheter was expelled and 
replaced several times prior to the eighth day. 

The ovaries were removed from two of the treated heifers on the 11th day. 
Both heifers had returned to estrus on the te1uth day and had ovulated shortly 
before the ovaries were removed. In one case, the corpus luteum formed during 





Fig. 4. Cross section of the ovary of a heifer in which precocious estrus was induced by 
uterine dilatation. Estrus occurred at the tenth day of the cycle, and the ovary was removed 
on the llth day. Ovulation following the precocious estrus had occurred just prior to the 
time the ovary was removed. The cystic corpus luteum was formed after the previous heat 
and during the time the uterus was dilated. (x 5) 
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the time that the uterus was dilated contained a large central cyst (Figure 4). 
In the other case, the corpus luteum was not cystic but was abnormally small. In 
both cases, the luteal tissue appeared abnormal when compared to corpora lutea 
removed from untreated heifers at the 11th day of normal estrous cycles. The 
luteal cells in the corpora lutea of the heifers whose uteri were dilated were 
vacuolated and had pyknotie nuclei. Histologically, these corpora lutea differed 
in some respects from the corpora lutea formed in the bovine while oxytocin was 
being injected. In the latter case, there was a marked increase in the proportion 
of connective tissue elements, and relatively few functional luteal cells were seen. 

The results of the fourth experiment in which raw semen, or the sediment 
from centrifuged raw semen plus preputial washings was placed in the uterus 
are shown in Table 4. Pregnancy occurred in only one of the 18 treatment cycles, 
and one heifer did not return to estrus until the 35th day. Nine of the remaining 
16 cycles were shortened, ranging in length from six to 13 days. The seven other 
eyeles were of normal length (20-22 days). The presence of Vibrio fetus 
organisms was not specifically related to the response. Vibrio fetus organisms 
were present in the inoculum used in eight treatment cycles, and absent from 
the inoculum used in the remaining eight treatment cycles. Vibrio fetus infec- 
tions occurred in six of the eight cases, and shortened cycles occurred in two of 
the six infected heifers. The two uninfected heifers also had shortened cycles. 

Shortened cycles occurred after intrauterine inoculations made at both 
induced and naturally occurring heats. Two of six cycles were shortened after 
inoculations made at induced heats and seven of ten cycles were shortened after 
inoculations made at naturally occurring heats. 

In all cases in which shortened cycles occurred, purulent vaginal discharges 
were observed prior to the precocious estrus and, on rectal palpation, the uteri 
were found to be enlarged. Ovulations occurred at about the normal time after 
both the inoculation and postinoculation heat periods with one exception. One 
animal did not ovulate at the inoculation heat period, returning to estrus at the 
tenth day, after which ovulation occurred normally. 

There was some tendency for the heifers which had shortened cycles immedi- 
ately after the intrauterine inoculations to have one or two additional short 
cycles, after which the cycles returned to a normal length. /. second shortened 
cycle followed the first one in five of the nine cases, and a third shortened cycle 
occurred in three of the nine cases. When only the shortened cycles are con- 
sidered, the average cycle length for the treatment cycle was 8.9 days. The 
average length for the next cycle was 12.5 days and the average length for 
the third cycle was 13.3 days. 

The corpus luteum that was removed from one heifer at the 15th day after 
inoculation was extremely small and contained few lutein cells and a large 
proportion of connective tissue elements. A small, central cyst also was present. 
This particular heifer returned to estrus at the eighth day after inoculation and 
again seven days later. The corpus luteum removed was formed after the estrus 
occurring at the eighth day. This corpus luteum closely resembled the corpora 
lutea formed during oxytocin administration. 
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Cystic corpora lutea were diagnosed by rectal palpation after the intrauterine 
inoculation in three of the 16 heifers studied. Two had cycles of normal length, 
and the third became pregnant. 


DISCUSSION 


The ability of these three varied treatments to cause luteal inhibition result- 
ing in either very small or cystic corpora lutea and precocious estrus can not be 


readily explained. The responses to the three treatments are sufficiently similar 
to suggest that they have some common physiological basis. 

The introduction of the uterine catheters and the infusions of raw semen 
and sediment from raw semen and preputial fluids containing large numbers of 
bacteria into the uterus both probably served to dilate the uterus which, in turn, 
inhibited the secretion of a luteotrophic hormone from the anterior pituitary. 
Similar results have been obtained after uterine dilatation in the ewe (8). 

It is not known whether oxytocin caused a similar response by initiating 
uterine contractions or whether the oxytocin effect is a direct one on anterior 
pituitary gonadotrophin secretion. It is also possible that the uterine dilatations 
caused the release of abnormally large amounts of endogenous oxytocin, which 
brought about the inhibition of anterior pituitary luteotrophin secretion. Uterine 
stimulation does result in an increased output of oxytocin in the cow, and 
apparently this response may occur at times other than estrus (6). Neverthe- 
less, the fact that oxytocin did not cause estrus at any time in hysterectomized 
heifers suggests that the uterus plays a fundamental role in all of these responses, 
and focuses attention on this organ for future research. It was not possible to 
evaluate the effects of any of these treatments on the endometrium in the present 
experiments. 

In attempting to assess the role of oxytocin in regulating anterior pituitary 
function, two additional facts must be considered. First, large amounts of 
exogenous oxytocin depress the animals’ ability to produce or release endogenous 
oxytocin in response to the usual stimuli. This fact is indicated by the lowered 
milk production during the oxytocin treatment period and the relatively large 
amounts of residual milk which can be obtained by giving small additional 
amounts of oxytocin after the regular milking. This fact suggests the possibility 
that the inhibition of anterior pituitary luteotrophin secretion caused by the 
oxytocin injections may have been an indirect effect attributable to a reduction 
in the hypothalamic production of oxytocin or some associated neurohumor. 
This possibility has previously been discussed in some detail (3). 

The second point which must be considered is that in certain species and 
under certain conditions oxytocin injections appear to influence the secretion of 
gonadotrophins other than luteotrophin. The ovulation-hastening effect of 
oxytocin in heifers injected early in estrus suggests that it may have an L. H. 
releasing effect (5). Prolonged administration of oxytocin to immature male 
rabbits has been shown to increase testes weights and seminiferous tubule 
diameters and to stimulate the interstitial cells of the testes (2). It has also been 
reported (7) that an increased urinary output of gonadotrophins occurs after 
the injection of oxytocin-containing preparations into rabbits. 
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The fact that luteal inhibition can be produced by these varied methods 
suggests that this mechanism may be closely related to the high incidence of 
early embryo mortality that occurs in cattle. The incidence of luteal cysts may 
be inereased by all three of these treatments, but in some cases animals with 
luteal cysts had cyeles of normal length, and in one case such an animal became 
pregnant. The important factor in determining whether the cycle length is 
shortened and, possibly, whether or not the embryo survives, as well, is likely 
to be the amount of normally functioning juteal tissue present. The data give 
no hint as to why some of the inhibited corpora lutea developed cysts and others 
were simply very small. 
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THE RESPIRATORY C'™ PATTERN OF ACETATE-1-C' OXIDATION 
IN THE BOVINE! 


WALTER F. WILLIAMS 


Dairy Department, University of Maryland, College Park 


SUMMARY 


The construction and use of a large continuous-flow ion chamber is described. 
This equipment makes possible the continuous measurement of tracer levels of C!* in 
the expired air of dairy cattle. The initial studies of the oxidation of carboxyl-labeled 
acetate in lactating cows indicate a rapid equilibrium of injected labeled acetate with 
the body pool of acetate and the rapid metabolic turnover of this pool. The manner 
in which the labeled acetate is oxidized indicates that acetate enters some pathways 
not directly leading to oxidation. 


It has long been felt that the primary oxidative substrate in the ruminant 
is acetate. This can not be stated with assurance, however, without having 
information on the proportion of acetate used for oxidative and for nonoxidative 
purposes in the ruminant. These data should, for maximum information, be 
combined with data on the metabolic rate for acetate. Further, for maximum 
utility in the study of metabolism and its regulation, the oxidative data should 
be continuous and possess good sensitivity. It is the purpose of this paper to 
describe the technique which has been adapted for the measurement of respira- 
tory radioactive carbon in the dairy cow and to present data obtained on the 
oxidation of acetate-1-C". 


EXPERIMENTAL METHODS AND EQUIPMENT 


Kleiber and his associates (2) have reported much excellent information on 
the oxidative and nonoxidative metabolism of various substrates, using the res- 
piratory technique of collecting expired COs in alkali at 2-min. intervals. This 
technique has the disadvantages of being time-consuming, not recording continu- 
ously, and lacking sensitivity, which necessitates large doses of labeled compound. 

Tolbert and his co-workers (5, 6) have described a highly sensitive continuous 
recording technique for the measurement of expired C'*Os, in small laboratory 
animals following administration of tracer doses of radioactive carbon labeled 
compounds. This technique utilizes ionization flow-chamber measurement of 
the effluent gases from a small-animal metabolism chamber. For use with dairy 
cattle, this technique has been modified to allow the use of a respiration mask. 

A respiration mask of conventional design has been used with a two-way 
high-velocity respiration valve.” The expired gases are conveyed by 2-in. hose 
through an ice-cooled condenser for the removal of excess water vapor to prevent 
condensation in the ion chamber. From the condenser, the gases pass through 


Received for publication January 15, 1960. 


* Scientifie Article No. A821, Contribution No. 3100, of the Maryland Agricultural Experi- 
ment Station, Dairy Department. 
*Hans Rudolph Scientific Instrument Makers, Mission, Kansas. 
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an ion trap operated at several hundred volts and, thence, directly into the 
ion chamber. The ion chamber designed for these studies is a spherical chamber 
of 14.4-liter capacity. It is in the form of two hemispheres of 14-in. aerylie 
plastic, flanged for clamping together and with inlet and outlet connections of 
2 in. id. A machined fitting is incorporated on one hemisphere for the insertion 
and attachment of the collector electrode. The inner and outer surfaces of the 
chamber are coated with C.R. tube conductive paint with appropriate electrical 
connections for providing collecting potential. The inlet and outlet tubes have 
a 14-in. wire mesh across their inner face continuous with the conductive coat 
to prevent the collector electrode from ‘‘seeing’’ an uncharged area of chamber. 
This chamber is used with the collector electrode attached to a vibrating reed 
electrometer® for amplification and recording of the ion current produced by 
radiation in the chamber. From the ion chamber, the gases are passed to a res- 
piration gas meter for the continuous monitoring of gas volume passing through 
the system. This equipment is illustrated in Figure 1. 


’Eleetrode Assembly and Model 32 Cary Electrometer. Available from Applied Physies 


Corporation, Monrovia, California. 
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Fig. 1. Apparatus for continuous measurement of radioactivity in expired gases. 
(a) Respiration mask and valve, (b) hose, (¢) condenser, (d) ion trap, (e) ion chamber, 
(f) respiration gas meter, (g) electrometer, and (h) recorder. 
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At a collection potential to ground of —225 v. this 14.4-liter chamber, when 
operated for high-resistance leak across a 10'* Ohm resistance, gives a calibration 
of 2.2 + 0.07 x 10* ye. per millivolt output to the recorder. With the noise 
level of this chamber, the potential recorded can be continuously read to 2 mv. 
or better, giving the system a sensitivity of approximately 0.0005 ye. of radio- 
activity. The respiratory gas meter is calibrated to 1% and is read to the nearest 
liter. At the respiration rates so far encountered, the usable sensitivity of this 
system is greater than 0.005 we. of CO. per minute. 


RESULTS AND DISCUSSION 
The per cent of dose appearing in the expired air following rapid injection 
of 100 ue. of acetate-1-C™ into the jugular vein of each of three cows in low to 
moderate lactation is shown in Figure 2. The 29-42% of dose expired in 3 hr. 
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Fie. 2. Per cent of C’* dose appearing in expired air following intravenous injection of 
acetate-1-C"™, 





in these animals shows good agreement with the values reported by Kleiber and 
associates (1, 3) of 38-48% of dose in the same length of time. When the data 
are presented as the rate of expiration of the per cent dose (Figure 3) the peak 
rate is seen to occur from 6 to approximately 14 min. post-injection. This is 
somewhat slower and more variable than reported in Kleiber’s studies and can 
not be explained by the 15-30 second lag time existing in this measuring system. 
The labeled acetate used in this study has not been assayed for methyl label 
contamination, but the same lot of acetate-1-C’* was used in all three animals. 

The sensitivity of this system is illustrated (Figure 4) by the data obtained 
in another experiment, using acetate-1-C'™, in which the animal lay down some 
80-90 min. post-injection, giving a depression in the per cent of dose appearing 
in the expired air. Upon rising to its feet this animal showed a sharp peak in 
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Fig. 3. Raté of C’* expiration following intravenous injection of acetate-1-C*. Cows: 
327H -———-, 322H x —x, 318H o—--0o. 





the expired C'* activity, due to increased specific activity as well as an increased 
volume of expired air. This peak must represent the utilization of various sub- 
strates for oxidation, since in this length of time post-injection it is unlikely 
that the radioactive carbon is still incorporated only in the carboxyl group of 


acetate. 
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Fig. 4. Effect of exercise (described in text) on rate of expiration of C’* derived from 
acetate-1-C"™, 
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It may be inferred from the maximum time of approximately 14 min. re- 
quired to reach peak COs activity in the expired air that, following single 
rapid injection of acetate-1-C', the body pool of acetate is labeled to maximum 
specific activity in an even shorter time interval, that is, less than 14 min. It 
may also be inferred from the decrease in COs. activity in expired air after 
the peak activity is reached, that the T14 for the acetate pool must be less than 
30 min., how much less depending in part on the pathways which the carboxyl 
carbon enters which ultimately result in oxidation. Finally, it may be inferred 
from the cumulative per cent of dose oxidized that much of the acetate pool must 
enter pathways leading to pools which are available for oxidation but at a lesser 
rate than that for acetate. These conclusions are supported in part by observa- 
tions which have been made on pool size, half time, and metabolic rate of acetate- 
1-C!*, using a single injection isotope dilution technique in the bovine (4). These 
observations indicate for a steer a variable acetate pool size of approximately 
510 mg. per hundredweight, an acetate T14 varying between 1.6 and 4.0 min., 
and a metabolic rate of approximately 5.2 g. per hour per hundredweight. 

It can be stated on the basis of the observations made so far that continuous- 
flow ion chamber measurement provides a sensitive and precise technique for 
the study of the oxidative metabolism of carbon in vivo in the bovine. The data 
reported here support the conclusion that the body pool of acetate is small and 
exhibits a rapid metabolic rate. These data also suggest that the rapid metabolic 
rate of acetate can not be accounted for solely on the basis of a rapid oxidative 
metabolism and that much if not most acetate enters pathways which do not 
lead directly to oxidation. 
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EFFECT OF VARYING ALFALFA HAY-CONCENTRATE RATIOS IN A 
PELLETED RATION FOR DAIRY COWS 


MAGNAR RONNING 


Department of Animal Husbandry, University of California, Davis 


SUMMARY 


Pellets containing finely ground alfalfa hay and a grain-type concentrate in various 
ratios depressed butterfat production below normal. The effect was more marked 
when the rations contained 30 and 45% of concentrates than when no concentrate or 
when only 15% was used. The increased energy intakes associated with the higher 
levels of concentrate feeding were not reflected in increases of energy output as 
measured by 4% fat-corrected milk, apparently due to lower fat production. Live 
weight gains were not influenced by differences in energy intake. The health and 
condition of the cows appeared to be satisfactory during the relatively long period 
(175 days) of feeding only pellets. 





A decrease in butterfat production has been reported in some cases when 
ground and pelleted hay has been fed, whereas in other instances little or no 
effect has been observed (5, 6, 8, 9, 10, 11). Factors other than the physical 
nature of the hay appear to be involved. 


It has been shown that the type of concentrate fed in low-hay, fat-depressing 
diets influences the effect (4) and this has been found to be involved also with 
pelleted hay (5). In one trial in which pelleted hay consumption was low due 


to the use of a hard pellet, butterfat production was lower than normal (8). 
In Powell’s (9) earliest work fat depression appeared to be most intense on 
rations involving low intakes of ground and pelleted hay. In diets containing 
long hay, butterfat has been depressed by limiting the hay intake to 2 to 8 lb. 
per day (3, 13). 

It has been suggested that the amount of concentrate fed in conjunction with 
pelleted hay may have an effect on the butterfat percentage of the milk produced 
(12). The present report deals with a study of the effect of various hay-con- 
centrate ratios upon production when these feeds were finely ground and com- 
bined in a pellet. 

EXPERIMENTAL PROCEDURE 


Twenty-four first-calf Holstein heifers were used to study the milk and 
butterfat production response to alfalfa hay pellets containing varying levels 
of concentrates. The animals had all calved within a 3-wk. period and were 
started on trial not earlier than the 45th day of lactation, with the average 
stage of lactation being 54 days for the group. The animals were allotted to four 
treatments according to the extra-period, Latin-square, change-over design which 
has been proposed by Lucas (7). 

Good-quality alfalfa hay (29% fiber) was ground through a 4¢-in. screen 


in preparation for pelleting. The ground hay was compressed through 14-in. 
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round-hole dies into pellets, in one lot containing no concentrate, but in three 
others containing 15, 30, and 45% added concentrates. The concentrate mixture 
was blended with the ground hay prior to pelleting and consisted of ground 
barley, 40% ; millrun, 40% ; dried beet pulp, 19% ; and salt, 1%. 

The cows were fed individually in stanchions, with access to the pellets for 
2-hr. periods following each milking. In addition, 4 lb. of the pellets were fed 
prior to each milking as an inducement to get the cows into the milking barn 
and stalls. The pellets were offered liberally so as to insure maximum intake ; 
the amounts offered to, and left by, the cows were weighed and sampled at each 
feeding, in order to measure accurately the dry matter intake. 

The heifers were milked twice daily; the milk was weighed and sampled at 
each milking, with the milk samples being composited for weekly Babcock 
butterfat analyses. The animals were weighed on three successive days, at the 
beginning and end of each treatment period. 

The performance of each cow was observed on each ration for 28-day periods 
in predetermined treatment sequences, as outlined by Lucas (7). Seven-day 
periods for adjustment to the treatments were allowed before each period. 

The production performance of the cows was observed prior to the trial 
when the cows were receiving conventional rations of long hay and concentrates. 
After the trial, the cows were placed on long hay rations and the recovery from 
the fat-depressing effect of the pelleted rations was observed. 


RESULTS AND DISCUSSION 
The major findings are summarized in Table 1. Milk production increased 
significantly as the concentrate intake was increased up to 30% of the ration, 


TABLE 1 
Response of cows when fed alfalfa pellets containing varying levels of concentrate 





Per cent concentrate in pellet 








Av. daily se 
performance per cow 0 i 30 45 





Milk (lb.) 30.2 33.1 35.9 33.1 
Butterfat (Ib.) 0.79 0.76 0.71 
Butterfat (%) 2.6 2.1 2.1 
4% FCM (lb.) 24.1 25. 25.5 24.2 
Live weight gain (lb.) 1.10 1.16 0.79 


Dry matter intake (/b.) 35. 36.7 33.6 
TDN intake (lb.) 19.2 22.9 22.2 
Net energy (megacal.) 13.8 19.1 20.0 





“Standard error of treatment difference. 


but decreased at the 45% level. Butterfat production was lower when the 
straight hay pellets were compared to the pellets containing 15% concentrate, 
but the difference was not quite significant. Fat production was significantly 
lower, however, when pellets containing 30 and 45% concentrate were fed, as 
compared to the 15% level. 

The net result of changes in levels of milk and fat production was such 
that the production of 4% FCM was rather uniform between treatments. The 
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addition of 15% concentrate resulted in increased energy production over that 
with the all-hay pellet, as shown by the significantly increased amount of 4% 
FCM. Thereafter, however, due to depressed fat production, the energy output 
regressed, so that energy production with 45% concentrate was about equal 
to that observed with no concentrate. 

Feed consumption was significantly lower when the high concentrate pellet 
was fed as compared to the other pellets, among which intakes were comparable. 
This was due, apparently, to a general depression of appetite, rather than to 
off-feed conditions which might have been expected with high concentrate in 
combination with finely ground roughage. Three cows went off feed during 
the study but only for short periods, and only one of these happened to be 
on the high concentrate ration at the time. Recalculating the analysis of vari- 
ance, using computed missing values for the periods involving abnormal feed 
intakes, had no effect upon the final results. 

The efficiency of utilization of dietary energy obviously was markedly lower 
on the high concentrate rations than on either the low concentrate or concentrate- 
free diet. Material increases in the energy intakes were not reflected in increases 
in the production of 4% FCM nor in increased live weight gains. 

These observations are not compatible with the usual explanation for the 
butterfat-depressing effect of certain diets. It has been reported that this re- 
sponse is associated with a decrease in the proportion of acetic acid and an in- 
crease in the propionic acid produced in the rumen (2, 5, 13). Since acetic acid 
has been shown to be an important precursor of butterfat, it has been felt that 
its relative decrease in the rumen on certain diets accounts for the depression 
of butterfat. Propionic acid increases proportionately on such rations, how- 
ever, and since it has a lower heat increment than acetic (1) a higher level of 
net energy would be implied. Since the output of milk energy did not increase, 
it might have been expected that the animals should have deposited body fat 
and thus gained more rapidly, but this was not the case. Ensor et al. (5) re- 
ported that Holstein steers gained more efficiently on diets which depressed the 
butterfat of cows, but they did not indicate whether or not lactating cows gained 
more on these than on normal diets. 

It was obvious that butterfat was depressed below normal on all the diets 
in the present study, although not as drastically when either no concentrate 
was fed or when a low concentrate level was involved. Preliminary to the trial 
the heifers produced milk averaging 3.5% butterfac. After completion of the 
trials the animals were placed on long hay diets and their average butterfat 
percentage increased to 3.7%. The effect of the long hay was observed immedi- 
ately, with a marked response by the fifth day. All heifers appeared to have 
demonstrated maximum responses after having received long hay for a full week. 

At the beginning of the trial the depression of butterfat production was 
apparent during the first week after the animals were switched from long hay 
to pelleted hay. The effect became more severe with time, but was stabilized 
by about 60 days after the changes in rations were made. The average butterfat 
percentage of all cows by 28-day observation periods, without regard for specific 
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treatment were as follows: preliminary, 3.5%; Period I, 3.00%; Il, 2.2%; 
III, 2.0% ; IV, 2.1%; V, 2.2%; and post-trial, 3.7%. 

There was no suggestion that milk production levels were affected by the 
feeding of pelleted hay, although no direct comparisons could be made in this 
regard. Average daily milk production was predicted to be 32.3 Ib. based on 
the pre-experimental performance of the animals. Observed production during 
the trial agreed very well with the predicted production and any major devia- 
tions obviously were associated with differences in levels of energy intake. 
There were no indications of breaks in the milk production curves of individual 
animals associated with the abrupt switch from long hay to pellets at the be- 
ginning of the trial, nor when they were returned to long hay at the end of the 
observation period. 

The appetites of the animals were maintained and the heifers consumed 
the pellets readily throughout the trial. During the first 3 wk. of the study, 
three heifers went off feed for brief periods, but these cases appeared to be 
influenced by unidentified systemic infections. While levels of dry matter 
intake were satisfactory, there is a question as to whether more might have been 
consumed had the animals had ad libitum access to the pellets continually. How- 
ever, the levels of dry matter intake in this study compared favorably to those 
in a previous trial in which cows had free access to pellets (12). 

The general health and condition of the animals was satisfactory throughout 
the 175 days during which the cows were fed pellets continually. Frequent pal- 
pations revealed below-normal rumen motility and a general flaccid condition 
of the rumen. All animals exhibited a mild tympany immediately following 
each feeding, but at no time were there any indications that the animals might 
be endangered by bloat. 

The three animals referred to as going off feed were diagnosed to be suffering 
from foreign bodies. However, results of exploratory rumenotomies performed 
on two of the animals were entirely negative; no foreign bodies were found and 
the rumeno-reticular tissue appeared to be in excellent condition. All three 
animals appeared to respond to single treatments with streptomycin and peni- 
cillin, and completed the trial without further involvement. The erroneous 
diagnoses with respect to foreign bodies were undoubtedly associated with the 
more or less chronic ruminal atony prevalent among all the animals in the study. 
Since these heifers recovered rapidly with no recurrence, and since there were 
no suggestions of similar involvements in the case of other animals at any time, 
the difficulty described, other than its diagnosis, probably was not associated 
with the dietary treatments. 
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COMPARATIVE VALUE OF CORN DISTILLERS DRIED GRAINS 
WITH SOLUBLES, SOYBEAN OIL MEAL, AND LINSEED 
OIL MEAL FOR MILK PRODUCTION 


J. K. LOOSLI, J. M. ELLIOT,’ anp R. G. WARNER 


Department of Animal Husbandry, Cornell University, Ithaca, New York 


SUMMARY 


Two experiments were conducted to compare the value for milk production of 
corn distillers dried grains with solubles, solvent extracted soybean oil meal, and linseed 
oil meal when these feeds were the primary protein supplements in milking rations. Milk 
production was significantly higher on the feeds containing corn distillers dried grains or 
soybean oil meal than on mixtures containing linseed oil meal. 

The digestibility of the three high protein supplements was measured with lactating 
cows. The supplements were fed as the only concentrate, along with second cutting 
alfalfa hay and the digestion coefficients caleulated by difference. The total digestible 
nutrient values on a dry matter basis were 84.8, 85.2, and 67.8% for the corn distillers 
dried grains with solubles, soybean oil meal, and linseed oil meal, respectively. 





These experiments were undertaken because there were no recently published 
reports comparing corn distillers dried grains with solubles, solvent extracted 
soybean oil meal, and linseed oil meal as the main protein supplement for milk 
production, although these feeds are commonly used as protein sources in dairy 
rations. 

EXPERIMENTAL PROCEDURE 


Two experiments were carried out during the winters of 1957-58 and 1958-59. 
In the first study, 15 purebred Holstein cows which had recently passed their 
maximum daily milk yields were selected and grouped according to age and level 
of production into five replicates of three cows each. Two of the replicates in- 
volved cows 6 to 8 yr. of age and the others were in their first lactations. Five repli- 
cates of a 3 X 3 Latin-square design were used with 6-wk. experimental periods. 
For the second experiment a fourth concentrate mixture was also fed, in which 
old process linseed oil meal served as the protein supplement. Five replicates 
of a 4 X 4 Latin-square involving 20 Holstein cows were employed. Eight of the 
cows were in their first lactation and the others were 5 to 9 yr. of age. The experi- 
mental periods were of 5-wk. duration. 

In both studies the cows were fed average quality mixed grass hay, corn 
silage, and the concentrate mixture at the rate of approximately 1 lb. for each 
3.5 lb. of 4% fat-corrected milk (FCM) produced daily during the pre- 


experimental period. The concentrate allowance was decreased at a uniform 


predetermined rate for all cows during the experiment. 
Records were kept of all feed consumed and of the milk produced. Fat per- 
centage of the milk was determined on aliquot composite samples of four milkings 
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each week. The cows were weighed on three days at the beginning of the experi- 
ment and at the end of each experimental period. 

The digestibilities of the protein supplements were determined in connection 
with Experiment I, using cows in late lactation. During the digestion trials the 
supplements were fed at the rate of 8-16 lb. daily with 14-20 lb. of second cutting 
alfalfa hay. It was found necessary to mix the linseed oil meal with corn distillers 
dried grains to induce the cows to consume it. 

Milk and FCM production and fat test data were analyzed by analysis of 
variance and Dunean’s multiple range test as outlined by Federer (2). 

RESULTS AND DISCUSSION 

The ingredients used in the concentrate mixtures and the chemical composition 
of all of the feeds are shown in Tables 1 and 2, respectively. Milk and fat produc- 
tion and body weight data are summarized in Table 3. 

In both trials, the cows produced more milk and more FCM on the concen- 
trates containing corn distillers dried grains with solubles or soybean oil meal, 


TABLE 1 
Ingredients used in the concentrate mixtures 
Mixture 


Ingredient A B 


(1b.) 








Corn distillers dried grains with solubles 
Soybean oil meal, solvent oad 210 on : 
Linseed oil meal, old process o po 300 
Linseed oil meal, solvent oa es 300 : 
Yellow corn, ground 210 400 310 310 
Oats, ground 200 200 200 200 
Wheat bran 100 100 100 100 
Cane molasses 70 70 70 70 
Diaealeium phosphate 10 10 10 10 
Salt 10 10 10 10 
Total* 1,000 1,000 1,000 1,000 





“One gram of cobalt sulfate was added to each 1,000 Ib. 


than on the mixtures containing linseed oil meal. While none of the differences 
in production was statistically significant in Experiment I, the cows produced 
significantly (P < 0.05) more FCM on corn distillers dried grains than on linseed 
oil meal in Experiment II. Old process and solvent process linseed oil meal were 
of essentially equal value for FCM production. This is in agreement with the 
earlier observations of Pratt and Monroe (4). The fat test of the milk was sig- 
nificantly lower for the solvent process meal. Body weight gains in both experi- 
ments were variable and are difficult to evaluate. It should be noted, however, that 
they were somewhat higher on the average with the linseed oil meal supplements 
than with either the distillers grains or soybean oil meal. 

Apparent digestion coefficients and TDN values for the three supplements 
used in Experiment I are presented in Table 4. With the exception of the coeffi- 
cient for ether extract, the values (including TDN) obtained for soybean oil meal 
are in general agreement with those for cattle, as tabulated by Schneider (5). 
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The values other than those for ether extract and crude fiber are also in good 
agreement with those of Morrison (3). While neither Schneider nor Morrison 
have listed digestion coefficients (for cattle) for corn distillers dried grains with 


TABLE 2 
Chemical composition of the feeds 
Feed Moisture Protein Fat Fiber NFE 
ee, S| oe 
Experiment I, 1957-58 
Hay* 6 1.8 34.2 
Corn silage ; 0.6 6.7 
Corn distillers dried grains 
with solubles 
Soyb an oil meal, solvent 2.3 .. 0.6 
Linseed oil meal, solvent 2.3 33.8 1.0 
Concentrate containing: 
Corn distillers dried grains 
with solubles j 1.6 D. 
Soybean oil meal, solvent ad 1.7 2. 
Linseed oil meal, solvent 5.7 R 2.0 
Experiment IT, 
Hay” 2.3 9. 1.6 
Corn silage 0.6 
Concentrate containing: 
Corn distillers dried grains 
with solubles ] 
Soybean oil meal, solvent 6 ] 
l 
l 


8.7 


+ 


oo 
2.4 


Linseed oil meal, solvent 
Linseed oil meal, old process 


3.9 


*U. S. No. 3 mixed hay. Color 35%. Factor analysis: Mise. grasses 45.6% (bluegrass, 
red top, brome grass, cheat), timothy 42.5%, alfalfa 11.2%, clover 0.7%, and foreign material 
16.99%. 

*’U. S. No. 2 mixed hay. Color 43%. Factor analysis: Timothy 44.1%, Mise. grasses 

; ; gras 
46.4% (blue grass, red top, brome grass, cheat), alfalfa 8.2%, clover 1.3%, and foreign 
material 6.3%. 


TABLE 3 
Yields of milk and fat and the body weights of the cows 
Average daily 


Concentrate Weight Body 
containing Milk Fat FCM gain weight 


(lb.) ‘ —_——_—_-— (lb. )—— 
Experiment I, 1957-58 
Corn distillers dried grains with solubles 40.0 3.7 1.45 37.8 0.86 
Soybean oil meal, solvent process 39.6 3.77 1.47 38.0 0.40 
Linseed oil meal, solvent process 38.0 3.7$ 1.43 36.7 0.95 
Experiment IT, 1958-59 
63 41.4" 0.22 


Corn distillers dried grains with solubles 42. 3.83" 3 
8 a 0.37 
0 
» 


1. 
Soybean oil meal, solvent process 42. S75°°" Lf 
Linseed oil meal, solvent process 40.2 3.72” iF 
Linseed il meal, old process 39.7 a 


: 0.83 

3.82" 5: 0.73 
*“>°"(P < 0.05) Means within a single column with a common letter in the superseript 
are not significantly different; those without a common letter are 


different. 


solubles, the TDN value obtained in this study is somewhat lower than that of 
Morrison, even after the values are corrected to the same moisture basis. The TDN 
value of linseed oil meal agrees quite well with that for Schneider’s linseed oil 
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meal, 34% protein, but is considerably lower than the value for solvent process 
linseed meal as tabulated by Morrison. Apparent digestion coefficients for ether 
TABLE 4 
Digestion coefficients and TDN values of the supplements 


Digestion coefficients 


Corn distillers Soybean Linseed 
dried grains oil meal, oil meal, 
Nutrient with solubles solvent solvent 
Dry matter (%) 77.0* (1.0) 89.5 (2.2) 67.9 (3.9) 
Crude protein (% ) 78.7 (1.5) 92.4 (1.4) 83.1 (1.4) 
Ether extract (%) 91.8 (1.6) 78.4 (17.6) 73.9 (19.2) 
Nitrogen-free extract (%) 79.5 (1.4) 93.7 (1.3) 73.9 (3.5) 
Crude fiber (%) 48.9 (3.6) 51.4 (2.5) 25.2 (11.8) 
Total digestible nutrients 
As fed (%) 74.9 (1.0) 74.7. (337) 59.4 (3.3) 
Dry basis (% ) 84.8 (1.1) 85.2 (2.0) 67.8 8) 


‘Mean of four values with the standard error of the mean in parentheses. 


extract and crude fiber varied considerably among cows as is evident from the 
standard errors. This is to be expected in digestion trials where the feeds under 
test contain small quantities of these components. 

Average daily feed intakes of the cows during the lactation trials are summar- 
ized in Table 5. An attempt was made to keep feed intakes the same on the various 


TABLE 5 
Average daily feed intakes 





Mixture containing Concentrate Hay Silage 
(lb.) 
Experiment I, 1957-58 
Corn distillers dried grains with solubles 16.1 14.4 28.5 
Soybean oil meal, solvent process 16.1 14.3 29.0 
Linseed oil meal, solvent process 15.9 14.6 30.4 
Experiment II, 1958-59 
Corn distillers dried grains with solubles 15.4 12.8 39.0 
Soybean oil meal, solvent process 15.3 13.9 39.8 
Linseed oil meal, solvent process 15.0 14.4 40.6 
Linseed oil meal, old process 14.9 14.3 40.3 


rations. This objective was closely approached in both trials. The small differences 
in feed intake appear in themselves to be insufficient to explain the differences 
in milk yield. The protein supplements, however, differed in their TDN values. 
Thus, when the total daily TDN intakes are calculated (using tabulated values 
for the ration ingredients other than the supplements), the results differ somewhat 
more among rations. This appears to explain, in large part, the production differ- 
ences in Trial I. In Trial I], however, it still does not provide a full explanation. 
It is of interest in this connection that in both trials the ration producing the 
most FCM resulted in the smallest average body weight gain, and vice versa. This 
suggests that more of the energy in the rations containing linseed oil meal was 
(liverted to body gain. No satisfactory explanation of this is available at the 
present time, although it has long been observed that linseed oil meal imparts a 
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certain bloom to cattle (1). It is apparent from the present studies, however, 
that linseed oil meal has a lower value for milk production than either soybean 
oil meal or corn distillers dried grains with solubles, when used as the chief 


protein source in the concentrate. This appears to be due primarily to its lower 


digestibility and, hence, energy value. 
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SIMPLIFIED HERD-LEVEL AGE-CORRECTION FACTORS 
S. R. SEARLE 
New Zealand Dairy Board, Wellington, New Zealand 


SUMMARY 


An iterative regression method of calculating within-herd age-correction factors has 
heen outlined in earlier work (4). A simplification of this system utilizing known mul- 
tiplicative correction factors is now presented. The method is applicable to any situa- 
tion where data are to be corrected on a herd, flock, or group basis. 





Multiplicative correction factors. Gowen (1) first suggested using multi- 
plicative factors to correct dairy records for effects due to the age difference 
among cows. These are calculated from the ratio 

mean vield of mature cows (1) 
mean vield of young cows 





The gross comparison method of calculating this ratio uses contemporary rec- 
ords of different cows, and the paired comparison method uses different records 
of the same cows. The relative merits of these two methods are considered in 
Lush and Shrode (3) and in Henderson et al. (2). 

Factors calculated this way can be thought of as estimates (not least squares) 
of regressions through the origin, of mature cow yield on young cow yield, in 
the one case across cows and in the other across seasons. If z,, is mature cow 
yield and z, is young cow yield, the multiplicative correction factor is an esti- 
mate of the regression coefficient f, in the equation 

E (2m) = fyzy. (2) 
E is expectation over all cows in the young cow group. The estimate (1) is the 
ratio of the observed means f, = 2,,/2,. It has no sampling bias but is not mini- 
mum variance. The corrected record is Frew the estimated mature yield based 
on the regression equation (2) being the product of the correction factor and 
the actual record. 

Herd-level factors. An iterative method for calculating age-correction factors 
on a within-herd additive basis by regression on mature equivalent herd average, 
has been developed by Searle and Henderson (4). This involves simultaneous 
iterative calculation of regression estimates, which is lengthy and tedious. A 
simplication using multiplicative factors eliminates this. 

The regression equation (2) can be expressed identically as 

E( 2m) _ zy a (1-1/f,) E( 2m). 
Expectation is over all cows in the young cow group, but if on the right-hand 
side we take the value of E(z,,) over all cows of all ages within a herd, as h, the 
true mature herd average, then we can write 


E (2m) = zy t+ (1-1/f,)h. (3) 
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The estimate of the mature yield of a young cow having an actual record z, in 
this herd, in other words the age-corrected record, is 
a ‘ 
<m <y + (1-1/7, )h, 
“ A 
= Ze + Oh 
A 


where Dy 1-1/f,. 


In this form the corrections are ph. The factors D, can be obtained from Equa- 
tion (5) for known values of the multiplicative factors, but h, the estimated 
mature equivalent herd average, is as yet not known. This we now proceed to 
find, in the form of the age-corrected herd average. 

Age-corrécted herd average. Suppose 5- to 9-yr.-old cows are considered 
mature, and that multiplicative correction factors are known for 2-, 3-, and 4- 
yr.-olds. In a herd of NV cows, suppose the number of 2-, 3-, and 4-yr.-olds is 
Ne, Ng, and n, and that their total productions are Ze, Z3, and Z, respectively. 
Let the total production of the (\V-ne-ng-n,) mature cows be Z,,. Then to each 
of the ne records of the 2-yr.-olds the correction ph is added, so that their total 
age-corrected production is Z. + nopoh. Likewise for the other young cows, so 
that the total age-corrected production of the whole herd is 

(Zo+ nopoh) + (23+ ngpah) + (44+ ngpah) +2... 


An estimate of h, the mature equivalent herd average, is this total divided by N, 


the number of cows in the herd. Thus 
“A “ P r -Y a A A 
h= [Zot Zgt ZatZunth (Nope + ngp3 + ngps) |/N. 


The sum of the Z’s is the total actual production of the herd, so that on solving 
this equation in h we get the corrected herd average as 

@ _ total actual production of herd ’ 

wks N = (nefe + nsps + naps) (6) 
The corrections ph can now be found using Equations (5) and (6). In this 
form they are additive on a within-herd basis, the addition being the product 
of a function of the multiplicative correction factor with the age-corrected herd 





average. In use, the age-corrected herd average is first evaluated and then the 
individual corrections made. The average of the corrected records and those 
that needed no correction will be f, as calculated initially. The following ex- 
ample illustrates the procedure. 

Example. This method of age-correcting records is at present in use in 
New Zealand. Cows aged 5-9 yr. are considered mature, and age is taken to: 
the nearest year because of the country’s seasonal pattern of dairying. Table 1 


TABLE 1 
Age-correction factors for the Jersey breed in New Zealand 





Multiplicative Herd-level 
factors factors 





1.30 23 
1.15 13 
1.03 03 








SIMPLIFIED AGE-CORRECTION FACTORS 


shows the multiplicative factors, and corresponding herd-level factors derived 
from them, for Jersey cows (the predominant breed). Suppose a herd of five 
cows has the following butterfat yields: 


Age Fat vield (lb.) 

2 220 

3 270 
mature 310, 320, 
Total . : : : , ; ; ; ‘ 1392 


The age-corrected herd average from Expression (6) and Table 1 is 


1,392 
= = - = 300. 
5 — (.23 + .13) 
The age corrections and corrected records using (4) are then: 


Age-corrected 
Age Age corrections records 
2 69 289 
3 39 309 
mature 310, 320, 272 
Total . : : : : : ; ; / ; . Tao 


The age-corrected herd average is 1,500/5 = 300, as already calculated. 

Comparison with regression herd-level factors. It is interesting to compare 
these herd-level factors with those obtained from the computationally more 
difficult iterative regression process outlined in Searle and Henderson (4). 
Table 2 shows the within-herd additive corrections for New York State for 
both sets of factors, in herds of 300- and 500-lb. levels. Generally speaking, 
there is little difference between the two sets of factors, and the considerably 
simpler development using the multiplicative factors makes this method prefer- 
able to the regression method. 

Application of method. This method of developing within-herd correction 
factors from multiplicative factors can be applied in other situations. For 
example, that of correcting weaning weights of beef calves for sex and age of dam. 


TABLE 2 
Comparison of herd-level factors (New York data) 


Factors Within-herd additive corrections 
using herd-level factors 
Herd level 


Based on Based on 

Derived : multiplicative regression 
Age from Derived . 
Age in Multi- multi- from Herd level (h) Herd level (h) 
group months plicative* plicative regression“ 300 1b. 5001b.  3001b. 500 Ib. 
] 19-: 3f 26h 8+ .24h é S80 128 
2 19h —19 + .25h f 95 55 106 
a 15h —18 + .19h . f 39 77 
5h — 8-> O79 : 2% 13 27 


2 28-3 
35-4 
} 45-59 


hi 
I 
Li 
1. 


IQ 
5- 
5- 


“Taken from Searle and Henderson (4). 
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Suppose the multiplicative factor for correcting the weaning weight of 
female calves up to that of male calves is 


mean weight male calves 


mean weight female calves ° 
Likewise, suppose the multiplicative factors for correcting the weaning weights 


of calves born of young, y-yr.-old dams are 


a mean weight of calves from mature dams 

Ty - ae > - - 
mean weight of calves from y-yvr.-old dams 

for various values of y. 

The herd-level correction factors corresponding to these are 

mn, =i — 1/7, and op, —1— 1/f,. 


In a herd of NV calves of which ne are female and n, are from y-yr.-old dams, 
the average weaning weight for the herd corrected for sex of calf and age of 
dam is then 


j total weight of calves in herd 
= — ——— — 





NV — hi: — Ty, 


The correction to female calves is p,h and to calves from y-yr.-old dams it is 
p,h. The average of all the records, corrected and those that needed no cor- 
recting, will be h. 
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SOME FACTORS AFFECTING THE GROWTH OF STREPTOCOCCUS 
BOVIS ON CHEMICALLY DEFINED MEDIA 


M. J. WOLIN anp GRACE WEINBERG 


Department of Dairy Science, University of Illinois, Urbana 


SUMMARY 


Some factors which affect the growth of Streptococcus bovis in chemically defined 
media were studied. It was demonstrated that a substance produced by autoclaving 
glucose with phosphate is required for growth on NH,Cl, but not on L-glutamine as a 
sole nitrogen source. This product of autoclaving was replaced by potential electron 
acceptors, i.e., acetaldehyde, acetoin, and pyruvate, or by lowering the initial pH of 
the medium below 7.0. The effects of anaerobiosis and the medium used to grow inocula 
on the growth of S. bovis in chemically defined media have been discussed. The amounts 
of NH,Cl and t-glutamine required for growth have been compared in the presence 
and absence of L-glutamic acid. No synergistic growth response to combinations of a 
good nitrogen source, i.e., L-glutamine or NH,Cl and L-glutamie acid, a poor nitrogen 
source, was observed. 





Streptococcus bovis is the only species of the genus Streptococcus which 
has been reported to be capable of using ammonium salts as a sole source of 
nitrogen for growth (11). Similar results have been obtained by Prescott et al. 
(9). The preliminary report (11) from our laboratory also noted that bicarbo- 
nate is required for maximum growth on a chemically defined medium con- 
taining either ammonium chloride or L-glutamine as sole nitrogen sources. 
Subsequent studies of the nutrition of S. bovis have demonstrated that other 
factors such as autoclaving glucose with other medium constituents, and the 
composition of the medium used to grow inocula, affect the growth response 
of S. bovis in defined media containing either ammonium chloride or L-glutamine 
as sole nitrogen sources. This report is concerned with a study of these various 
parameters which affect the growth response of the organism. 


MATERIALS AND METHODS 


Organism. The strain of S. bovis used in this study was isolated from 10° 
ml. of rumen fiuid, using a medium similar to that described by Bryant and 
Burkey (1). The strain is of the variety which produces slime from sucrose, 
never ferments mannitol, and produces greening on blood agar (2). 

Media. The organism was transferred daily on the medium described by 
Prescott and Stutts (8), except that purines and pyrimidines were omitted 
and the following constituents were added: t-glutamic acid (0.2%) ; L-aspara- 
gine (0.2%); NH4Cl (0.07%); and NaHCO, (0.17%). In a few experiments, 
the culture used had been transferred in Brewer’s thioglycollate broth (Difco). 
Growth experiments were conducted using the above-mentioned chemically 
defined medium, with nitrogen compounds omitted, as a basal medium. NH,Cl, 
NaHCOs, and u-glutamine were sterilized by filtration. The basal medium was 
autoclaved for 10 min. at 121° C., with or without glucose. 
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Growth experiments. The inoculum was prepared by centrifuging a 24-hr. 
culture, washing twice with sterile, distilled water, and diluting 1:10 in sterile, 
distilled water. A one-drop inoculum was used. Tubes were incubated in a 
nitrogen atmosphere at 37° C. Growth was estimated by measuring the optical 
density of the cultures at 660 myz in a Bausch and Lomb Spectronie 20 spectro- 
photometer. 

RESULTS AND DISCUSSION 

Autoclaving glucose with medium constituents. When glucose was autoclaved 
separately and added aseptically to the basal medium, no growth was obtained 
with NH,Cl as a nitrogen source, but good growth was obtained when L-gluta- 
mine was substituted for NH,Cl. Good growth was obtained with either 
nitrogen source when glucose was autoclaved with the basal medium (Table 1). 


TABLE 1 


Growth response with glucose autoclaved separately and autoclaved with medium 


Nitrogen source 


Glucose* addition NH,Cl* L-Glutamine* 

— (OD * 10) a 
Autoelaved separately 4.0 140.0 
Autoeclaved with medium 140.0 120.0 


‘Final concentrations in milligrams per milliliter: glucose—10.0, NH,sCl—0.7, and L- 
glutamine—2.0. 
» Optical density X 100 after 75 hr. 


The requirement for autoclaving glucose in the medium for growth on NIH,Cl 
was not specific for glucose; growth on fructose occurred only when the carbo- 
hydrate was autoclaved in the medium. No growth occurred when sucrose was 
used in place of glucose when NH,Cl was used as a nitrogen source, whether 
or not the sucrose was autoclaved with the medium. The only other medium 
constituent which had to be autoclaved with glucose in order to observe growth 
on NH,Cl was phosphate (Table 2). 

Two conditions were found whereby growth could be initiated in a medium 
containing NH,Cl as the nitrogen source, with glucose added aseptically after 
autoclaving. One of these conditions was achieved by lowering the initial pH 
of the medium below 7.0. At pH 7.4, no growth on NH,4Cl was obtained unless 

TABLE 2 
Effect on growth of omission of various medium constituents during autoclaving 
Nitrogen source 
Substance omitted NHC L-Glutamine* 


- (OD X* 190") 
None 120.0 78.0 


Glucose 1.0 70.0 
Phosphate 25 78.0 
Thioglycollate 61.0 52.0 
Salts 90.0 78.0 
Vitamins 78.0 79.0 


“Final concentrations—see Table 1. 
"Optical density * 100 after 70 hr. 














GROWTH OF STREPTOCOCCUS BOVIS 827 


TABLE 3 
Effect of pH on the requirement for autoclaved glucose" 


Nitrogen source 


Initial pH NH,Cl L-Glutamine 
——_—_——(()]J} X 100)—————— 
Glucose autoclaved in medium 
7.4 75 70 
6.7 58 53 
Glucose autoclaved separately 
7.4 0 80 
6.7 45 50 


‘Conditions alike, Table 1. 


glucose was autoclaved with the medium. At pH 6.7, growth on NH,Cl pro- 
ceeded whether or not glucose was autoclaved in the medium (Table 3). The 
pH values were determined immediately before inoculation. 

As is the case with Streptococcus salivarius (10), potential electron ae- 
ceptors, such as acetaldehyde, acetoin, and pyruvate eliminate the need for 
autoclaving glucose in the medium for growth of S. bovis on NH,Cl (‘fable 4). 


TABLE 4 
Growth of Streptococcus bovis on NH,Cl] in presence of potential electron acceptors 








Optical density X 100* 


Additions 
to 10 ml. Glucose autoclaved Glucose added 
medium in medium after autoclaving 
None 130 5 
2.5 mg. Na pyruvate 120 99 
1.0 mg. Acetaldehyde 130 125 
2.5 mg. Acetoin 130 105 
1.0 mg. Diacetyl 102 7 


“Measured after 74 hr. Other conditions alike, Table 1. 


Reduction of these potential electron acceptors by reduced diphosphopyridine 
nucleotide (DPNH) can be demoustrated with cell-free extracts of S. bovis. 
Extracts also catalyze the reduction of diacetyl by DPNH. Diacetyi does not 
replace autoclaved glucose in the growth experiments, however, because it 
appears to be toxic to the organism. 

It should be pointed out that occasional growth can be obtained with 
NH,Cl as a sole source of nitrogen without autoclaving glucose in the medium 
and without providing the special conditions of added electron acceptor or a 
low pH. The results suggest that in most cases the organism is incapable of 
rapidly generating an electron acceptor to spark glycolysis when growth takes 
place on inorganic nitrogen. Limited oxidation of reduced coenzymes would 
limit energy generation and growth. Limited production of electron acceptors 
may never occur with glutamine as a nitrogen source because glutamine may 
stimulate the production or act as a precursor of an electron acceptor. Mellwain 
(6) reported that glutamine stimulates glycolysis by resting cells of -hemo- 
lytic streptococci. Field and Lichstein (3, 4) reported that glutamine and 
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asparagine replaced the growth-stimulating effect of autoclaved glucose for 
propionibacteria, although asparagine was more effective than glutamine. 
Asparagine was shown to stimulate glycolysis in Propionibactertum freuden- 
reichi. With NH,Cl as a nitrogen source, acid pH may favor electron acceptor 
production by 8S. bovis and allow growth on NH,Cl. At neutral or alkaline pH 
an electron acceptor is probably supplied externally as a product of glucose break- 
down during autoclaving with phosphate. An electron acceptor can be supplied 
as a defined compound such as acetaldehyde or pyruvate, allowing growth on 
NH,Cl. 

Growth of the inoculum. Growth responses of S. bovis in media containing 
NH,Cl or u-glutamine as sole nitrogen sources are also influenced by the medium 
used to grow the inoculum. It has been found that consistent growth on NH,Cl 
can be obtained if the inoculum is cultivated on a medium containing NH,Cl. 
Continuous transfer of the culture on a medium containing L-glutamic acid 
and L-asparagine as sole sources of nitrogen eventually leads to an inability to 
grow on media containing NH,Cl or L-glutamine as nitrogen sources, or a long 
lag period precedes growth. Consistent growth on NH,Cl or t-glutamine is 
obtained if NH,Cl is included in the glutamic-asparagine medium used for 
transferring the inoculum. There is no experimental evidence available to 
indicate the role of NH,Cl in maintaining the ability to grow on NH,Cl or 
L-glutamine. 

Anaerobwsis. The authors feel that the relationship of S. bovis to oxygen 
should be considered in any interpretation of growth responses in various syn- 
thetic media. Ford et al. (5) reported that the strains of S. bovis studied by 
them showed no vitamin requirements under anaerobic conditions, whereas 
variable vitamin requirements were observed under aerobic conditions. Al- 
though the strain of S. bovis used in this study is not extremely sensitive to 
oxygen, there is ample evidence to suggest that oxygen is not inert with respect 
to the growth of the organism. This is especially noted in plating experiments 
on either Brewer’s thioglycollate solid medium (Brewer’s thioglycollate broth 
plus 1.5% agar) or glutamic-asparagine solid medium (basal chemically defined 
medium plus 0.2% u-glutamie acid, 0.2% L-asparagine, and 1.5% agar). Ex- 
cellent clone development is observed on either medium at high dilutions of 
a 24-hr. broth culture, i.e., 10-7 ml., when the Petri dishes are incubated under 
an 87% Ne-13% COs mixture. If identical Petri dishes are incubated under 
an 87% air-13% COs mixture, growth is observed only at low dilutions on 
crowded plates, i.e., 10+ ml. The massive inoculum at low dilutions probably 
decreases the oxidation-reduction potential to a level allowing growth in the 
presence of air. 

Vitamin requirements. The strain of S. bovis used in this study requires 
thiamin and biotin for growth on a synthetic medium containing either NH,Cl 
or L-glutamine as nitrogen sources. The vitamin requirements were determined 
by singly omitting the various vitamins out of a mixture of seven vitamins. 
Niven et al. (7) reported that the vitamins required by S. bovis, as determined 
by singly omitting vitamins from a mixture, were not sufficient for maintenance 
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of the cultures with repeated transfers. This possibility has not been tested 
with the strain used in the present study. 

Relationship between glutamic acid, glutamine, and NH,*. A quantitative 
measurement of the amounts of NHj,Cl or .-glutamine required for growth 
is shown in Figure 1. At concentrations below 2 WM per milliliter, less glutamine 
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Fig. 1. Amounts of NH,* or L-glutamine required for growth. Turbidity was measured 
after 72 hr.; 10 mg. per milliliter glucose, autoclaved with the medium, was present in each 
tube. 


is required for a given growth response than NH,4Cl. Since glutamine contains 
two nitrogen atoms per molecule, it should theoretically be twice as active as 
NH,Cl on a molar basis if the sole factor determining the growth response is 
the amount of nitrogen supplied by the two compounds. At concentrations 
above 2 »M per milliliter, the growth response to equivalent molar quantities 
of L-glutamine and NH,Cl is greater when NH,Cl is used as a source of nitrogen. 
Below 2 »M per milliliter, L-glutamine is slightly more effective than NH,Cl 
as a N source on a molar basis, but never twice as effective. Total growth levels 
off at a lower value with increasing L-glutamine concentration than with 
increasing NH,Cl concentration. 

Growth of S. bovis on L-glutamic acid as a sole N source varies from no 
growth to slow, poor growth. L-glutamic acid, added as a sole source of nitrogen 
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at a level of 13.5 »M per milliliter in one experiment, allowed growth of S. bovis 
to an optical density of 0.4 in 72 hr. The limitation of growth on L-glutamate 
might be due to a limited supply of NH,4* or amide nitrogen. It was expected, 
therefore, that additions of NH,* or glutamine in the concentrations shown 
in Figure 1 might result in a synergistic response to glutamic acid and either 
of the other two nitrogen sources. The total amount of growth with 13.4 
uM ml glutamic, however, was additive with low concentrations of L-glutamine 
and less than additive with high concentrations of L-glutamine and all con- 
centrations of NH,Cl. 
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BACTERIOPHAGE-LYSIS OF STREPTOCOCCUS DIACETILACTIS 
AND ITS EFFECT ON BIACETYL PRODUCTION IN 
MIXED-STRAIN STARTER CULTURES 


W. E. SANDINE, P. R. ELLIKER, ann HELEN A. HAYS 
Department of Bacteriology 
Oregon Agricultural Experiment Station 
Corvallis 


One of the most important losses in the fermented milk industry is caused 
by bacteriophage (phage) infection of starter cultures. Interruption or retarda- 
tion of acid production that results from this infection continues, in spite of 
control procedures to reduce phage outbreaks. The recent demonstration of the 
frequent occurrence of the aroma (biacetyl)—producing bacterium Streptococcus 
diacetilactis in commercia. mixed-strain starter cultures suggested another con- 
sequence of phage infection: loss or significant reduction of flavor in cottage 
cheese, buttermilk, and cultured sour cream. This flavor loss would occur as a 
result of selective destruction of S. diacetilactis by phages in mixed-strain starter 
cultures, while acid-producing organisms (Streptococcus lactis and Streptococcus 
cremoris) would not be affected. The purposes of this investigation were to 
establish the existence of bacteriophages for S. diacetilactis in commercial dairy 
plants, to demonstrate loss of flavor (biacetyl) in starter cultures by infection 
with these bacteriophages, and to compare the newly isolated viruses with phages 
for S. lactis and S. cremoris. 

Results of this study suggested widespread distribution of phages for SN. 
diacetilactis, since they were isolated on the first attempt from two of five plants. 
Subsequent experiments in the laboratory, using two of the purified, newly 
isolated viruses, demonstrated their ability to reduce biacetyl production in 
mixed-strain starter cultures. The addition of these phages to cultures containing 
N. lactis, S. cremoris, a Leuconostoc organism, and S. diacetilactis decreased 
biacetyl by about 90% when compared to the same mixed cultures without added 
phages. 

Examination of bacteriophages for S. diacctilactis under the electron micro- 
scope revealed tadpole-shaped particles which looked like SN. lactis and S. cremoris 
phages. The latent period (time elapsed between adsorption of a phage on to the 
surface of a bacterial cell and subsequent release of new bacteriophages upon 
the burst of that cell) also was similar to values reported for S. lactis viruses. 
However, the average burst size (average number of new phages released upon 
the burst of an infected bacterial cell) appeared significantly lower. 

These results indicate that one of the causes of flavor loss in starter cultures 
and in fermented milk products is selective bacteriophage destruction of SN. 


diacetilactis. 
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CHEMICAL STABILITY OF DISODIUM PHENYL PHOSPHATE 
IN CARBONATE-BICARBONATE BUFFER 


R. W. HENNINGSON 
Dairy Department, Clemson College, Clemson, South Carolina 


A disadvantage of any phosphatase method, commonly used in the dairy 
industry, is the instability of the disodium phenyl! phosphate substrate employed, 
which must be freshly prepared each time tests are to be made. The objective 
of this research was to find a suitable method of preserving the buffer-substrate. 

Samples of the disodium phenyl phosphate substrate were prepared in a 
carbonate-bicarbonate buffer with and without heat treatment and autoclaving. 
These preparations were stored for 1 yr., during this time aliquots were 
tested periodically for free phenol, a measure of substrate instability which makes 
it unfit for phosphatase testing. 

All unheated samples showed decomposition of the substrate after 2 wk. of 
storage, with most showing decomposition after 1 wk. No evidence of substrate 
breakdown was found in any of the heat-treated or autoclaved samples after 
1 yr. of storage. 

If the stable indicator N, 2, 6-trichloro-p-quinoneimine (CQC) is used with 
the heat-treated or autoclaved buffer-substrate, the phosphatase test is an off- 
the-shelf method suitable for routine use. 


COMPARATIVE VALUE OF CORN DISTILLERS DRIED GRAINS 
WITH SOLUBLES, SOYBEAN OIL MEAL, AND LINSEED 
OIL MEAL FOR MILK PRODUCTION 


J. K. LOOSLI, J. M. ELLIOTT, anp R. G. WARNER 
Department of Animal Husbandry, Cornell University, Ithaca, New York 


Since there were no recent data, two experiments were conducted to measure 
the comparative value for milk production of corn distillers dried grains with 
solubles, solvent extracted soybean oil meal, and linseed oil meal. 

These feeds were used as the sole protein supplements in concentrate mixtures 
consisting of corn, oats, wheat bran, and molasses. 

Milk production was significantly higher on the feeds containing corn distil- 
lers dried grains or soybean oil meal than on mixtures containing linseed oil meal. 

The digestibility of the three high protein feeds was measured with lactating 
cows. The supplements were fed as the only concentrate along with second-cutting 
alfalfa hay, and the digestion coefficients calculated by difference. The total 
digestible nutrient values on a dry matter basis were 84.8, 85.2, and 67.8% for 
the corn distillers dried grains with solubles, soybean oil meal, and linseed oil 
meal, respectively. 
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SIMPLIFIED HERD-LEVEL AGE-CORRECTION FACTORS 


S. R. SEARLE 
New Zealand Dairy Board, Wellington, New Zealand 


Dairy records have to be adjusted for the age of the cows when records of 
cows of different age are being compared. These adjustments are made by 
factors known as age-correction factors. Multiplicative factors adjust the 
records by adding a percentage of each record to itself, the percentage being 
dependent on the age of the cow. Correction factors which utilize the level of 
herd production, as well as the age of the cow, have been developed recently. 
These involve a lengthy iterative calculation of regression coefficients. The 
simplified herd-level factors presented in this paper are derived directly from 
the multiplicative factors, and in application utilize both the age of the cow 
and the herd average. 

The simplified factors for the Jersey breed in New Zealand are given, and 
an example of their use is shown. 

This method of correcting records on a within-herd basis can be used in situa- 
tions other than correcting dairy records for age. Its application is given for 
correcting the weaning weights of beef calves for sex of calf and age of dam. 


METABOLISM OF BOVINE SEMEN. X. OXIDATION OF CARBOXY-C"™ 
LABELED FATTY ACIDS BY BOVINE SPERMATOZOA 


R. J. FLIPSE 
Dairy Breeding Research Center, Department of Dairy Science 
The Pennsylvania State University, University Park 

Past research has shown that lipides make up a large portion of the energy 
reserves of bull spermatozoa. The importance of those reserves has been subject 
to controversy, and this has been due in part to the interpretation of results but 
chiefly to the lack of suitable methods for studying lipide constituents. 

Recent developments in analytical procedures have opened up many possi- 
bilities in this area. A number of previously unrecognized lipide constituents 
have been identified in semen, and studies of interrelationships in this field are 
now possible. 

In this study, fatty acids labeled with radioactive carbon were incubated 
with spermatozoa. Through measurements of the radioactivity of the carbon 
with a Geiger counter, it was possible to show that the fatty acids were broken 
down by the spermatozoa. 

Basie aspects of this action were investigated by including drugs which 
prevented the breakdown of the fatty acid. Other agents, such as coenzyme A, 
acted to speed up the breakdown of fatty acids. 

Breakdown of the fatty acids was shown to be relatively independent of the 
presence of sugar and certain other nutrients which are readily metabolized by 
spermatozoa. 
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METABOLISM OF BOVINE SEMEN. [X. GLUTAMIC-OXALOACETIC 
AND GLUTAMIC-PYRUVIC TRANSAMINASE ACTIVITIES 


R. J. FLIPSE 
Dairy Breeding Research Center, Department of Dairy Science 
The Pennsylvania State University, University Park 

Studies of the enzyme systems involved in the metabolism of bull semen are 
essential to an understanding of the life processes of spermatozoa. Unless these 
fundamental processes are elucidated, continued advances in the techniques of 
storage and use of bull semen over longer periods of time will not be possible. 

Enzymes which convert one amino acid to a second amino acid are known as 
transaminases. Some of these transaminases are useful in human medicine in 
detecting breakdown of tissues in such organs as the heart and liver. 

Such enzymatic activity has recently been found in semen by using amino 
acids containing radioactivity ; the radioactivity is used as a tag or method of 
following the process being studied. It was the purpose of this investigation 
to determine how much of the enzyme was present in semen, and to determine 
whether it was associated with the spermatozoa or with the liquid portion of 
the semen (seminal plasma). 

It was found that the level of one specific (glutamic-oxaloacetic) transa- 
minase in seminal plasma averaged about 620 units per milliliter, or more than 
20 times the amount in blood plasma. The amount of a second specific (glutamic- 
pyruvic) transaminase, 15 units per milliliter, was about the same as that 
present in blood plasma. 

Measurements made on spermatozoa removed from seminal plasma showed 
that the amount of the enzyme in the cells was considerably higher than that 


in the seminal plasma. 


MOTILITY AND FERTILITY OF PROGESTERONE- AND 
ESTROGEN-TREATED BOVINE SEMEN 


R. E. STAPLES, W. HANSEL, anp R. H. FOOTE 
Department of Animai Husbandry, Cornell University 
AND 
H. 0. DUNN 
New York Artificial Breeders’ Cooperative, Ine. 
Ithaca, New York 

In this study, an attempt was made to study the effect of incorporating 
hormones with the bovine semen used to inseminate dairy cows. For this purpose 
the female sex hormones, progesterone and estradiol, were selected with the 
thought that conception might be increased particularly by hastening ovulation 
and, thereby, allowing cows which ovulate later than normal a greater chance 
to conceive, or by providing a uterine endometrium more compatible to embryo 


survival. 
It was found that progesterone and/or estradiol could be added to semen 


at relatively high levels without affecting the motility or the fertility of semen 
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within two days of collection. Following this period of time, the highest level of 
progesterone reduced motility, but its effeet on fertility was not studied. 
Estradiol, on the other hand, did not reduce spermatozoan motility, and even 
had a slightly beneficial effect upon continued storage of the semen. 

An unexpected alteration of the sex ratio was obtained among the calves 
resulting from the combination of estradiol and progesterone at high levels. The 
authors have been very cautious in their interpretation of the finding, preferring 
tg await the results of further experiments before deciding whether or not this 
hormone treatment effectively alters the sex ratio. 


SPERMATOGENESIS IN RELATION TO SPERMATOZOA 
CONCENTRATION IN BOVINE SEMEN 


PERRY T. CUPPS anp R. C. LABEN 
Department of Animal Husbandry 
University of California 
Davis, California 

Spermatogenesis is the development of motile sperm cells from the germinal 
epithelium of the testes. A definite pattern of development is followed through 
stages of a cycle. Studies of testicular tissues from low-fertility bulls indicate 
normal spermatogenesis may stop and either general or limited degeneration of 
germinal epithelium may occur. In cases of spermatogenie failure there is degen- 
eration or abnormal division of the germ cells at some stage, rather than a change 
in the rate of development. 

The relationship between spermatogenesis and sperm concentration in the 
semen of 12 normal and low fertility bulls was investigated in this experiment. 
Sperm cell concentration in their semen ranged from a million to over two 
billion sperm per milliliter of semen. The bulls were divided into four groups 
on this basis. Developmental stages were studied in histological sections of the 
testes. These stages were quite constant in bulls with normal sperm concentration. 
Bulls with low concentration exhibited higher frequencies of early developmental 
stages, and lowered frequencies of later stages, indicating many cells failed to 
complete the cycle. 

Bulls of the lowest concentration group were sterile. One of two bulls in the 
highest group had very low sperm motility; the other, while fertile, lacked libido 
and had a low breeding efticiency. Breeding efficiency is thus affected by factors 
other than sperm production. 

The reduction division, where the fundamental genetic phenomenon of segre- 
gation occurs, yields the secondary spermatocytes. These in turn divide to pro- 
duce the spermatids which mature into motile sperm. A high positive correlation 
was found between the number of spermatids and the sperm concentration of 
the semen. 

The testes of bulls of lowest sperm concentration contained large numbers 
of cells with six to eight nuclei, apparently a result of normal division of the 
nuclei but incomplete division of the rest of the cell at the time of the reduction 
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division. In other bulls degenerative changes apparently occurred at earlier 
stages ; cells escaping the early degeneration evidently developed normally. The 
observation that degeneration occurs at different stages suggests different con- 
trolling mechanisms. Abnormalities at any stage, however, depress sperm concen- 


tration of the semen. 


SOME FACTORS AFFECTING THE GROWTH OF 
STREPTOCOCCUS BOVIS ON CHEMICALLY DEFINED MEDIA 


MEYER J. WOLIN ann GRACE WEINBERG 
Department of Dairy Science, University of Illinois, Urbana 


Streptococcus bovis is a starch-fermenting organism which is present in the 
rumen of herbivores. The fermentation of starch and other carbohydrates by 
S. bovis results in the formation of lactic acid. Lactic acid is presumably con- 
verted by other microorganisms in the rumen to the end-products of the rumen 
fermentation, such as short-chain, volatile fatty acids, methane and carbon 
dioxide. Thus, S. bovis contributes to the processes in converting foodstuffs to 
chemicals which are directly used as nutrients by the cow. 

Rumen microorganisms also contribute to the nutrition of the ruminating 
animal by synthesizing many nutrients which are not present in feed, such as 
vitamins and amino acids. Studies of pure cultures of S. bovis have shown that 
this microorganism can synthesize all of its protein nitrogen from inorganic 
ammonia. This may be especially important to the ruminant when nonprotein 
nitrogen sources such as urea are used in the diet and the animal depends on 
the bacterial conversion of nonprotein nitrogen to protein for its protein supply. 

This study was undertaken to study some of the conditions necessary to 
achieve good, consistent growth of S. bovis in a known culture medium. This 
investigation is a step for further studies on the biochemistry of the synthetic 
processes carried out by the organism which will allow a better understanding 
of its contribution to digestive processes in the rumen. 

A strain of the organism which had been isolated from bovine rumen fluid 
was used in this investigation. It was necessary to maintain oxygen-free condi- 
tions for cultivating the organism. A substance produced as a result of auto- 
claving glucose with phosphate is required for growth when inorganic ammonia 
is supplied as a sole nitrogen source. This product of autoclaving is not required 
when an organic nitrogen source, glutamine, is used as a sole nitrogen source 
in the culture medium. Acetaldehyde, pyruvate, and acetoin replace the sub- 
stance produced by autoclaving glucose with phosphate. These replacement 
compounds may allow growth on ammonia by acting as acceptors for the 


electrons produced during the fermentation of glucose. The substance produced 
by autoclaving glucose with phosphate may act in a similar manner. 

Quantitative measurements of the amount of ammonia or glutamine required 
for growth have shown that, on the basis of the nitrogen content of the two 
compounds, ammonia is a better nitrogen source than glutamine. 
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LUTEAL INHIBITION IN THE BOVINE AS A RESULT OF OXYTOCIN 
INJECTIONS, UTERINE DILATATION, AND INTRAUTERINE 
INFUSIONS OF SEMINAL AND PREPUTIAL FLUIDS 


WILLIAM HANSEL anp W. C. WAGNER 
Department of Animal Husbandry and New York State Veterinary College 
Cornell University, Ithaca, New York 

Those who study ovulation and ovarian function in cattle have two immediate 
goals: improving fertility and developing artificial methods for regulating the 
estrous cycle. Information that should prove useful in achieving both of these 
goals has been developed by the four separate, but closely related, experiments 
reported in this paper. 

The results of the first two experiments verified and extended a previously 
reported phenomenon, i. e., daily injections of the hormone oxytocin during the 
first third of the estrous cyele shorten the cycle length in heifers from a 
normal 22 days to 8-12 days. This ability of oxytocin to produce precocious 
heat, or estrus, was shown to be effective only when the injections were made 
during a critical portion of the cyele, Days 1-7 or 3-6, inclusive. Administration 
of the hormone at other times was ineffective. Cycles subsequent to the oxytocin- 
induced estrus and ovulation were of a normal length. Oxytocin was also found 
to be effective in shortening the cycle length in mature, lactating cows, but a 
surprisingly large daily dose was required. 

Oxytocin is a hormone which is probably produced in the hypothalamus and 
stored in the posterior lobe of the pituitary gland. Since the work of Ely and 
Peterson in 1941, and others, it has been known as the hormone responsible for 
milk-ejection when reflexly released in response to the stimuli associated with 
milking or suckling. The present reports provide the first instance in which 
oxytocin, or any other posterior lobe hormone, has been shown to have an effect 
on estrous cycle length. 

The third and fourth experiments were specifically designed to study the role 
of the uterus in regulating ovarian function and estrous cycle length in dairy 
cattle. The results of the third experiment showed that shortened estrous cycles, 
8-12 days in length, could be produced by dilating the uterus with small rubber 
catheters held in place in the uterus by balloons. The fourth experiment demon- 
strated that the same effect could be produced by placing into the uterus large 
numbers of bacteria, such as may be present in semen not treated with anti- 
biotics, or in the prepuce of the bull. 

The most important result of these experiments is the effects of the various 
treatments on the development of the corpus luteum. The corpus luteum, some- 
times referred to as the yellow body, forms in the ovary of the cow after ovula- 
tion, which normally occurs about 11 hr. after the end of an 18-hr. heat period. 
The corpus luteum enlarges during the first half of the estrous cyele and de- 
elines rather abruptly during the last three days of the cycle. It produces a 
hormone, progesterone, which prepares the uterus to nourish the fertilized ovum 
and is necessary for the maintenance of pregnancy. 

It is significant that all three of the treatments, oxytocin injections, uterine 
dilatations, and infusions of seminal or preputial fluids, inhibited the normal 
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development of the corpus luteum, and presumably interfered with the produc- 
tion of a normal amount of the hormone progesterone which is believed to play a 
major role in the maintenance of pregnancy. Factors which affect this mechanism 
for luteal inhibition may contribute to the high incidence of early embryo 
mortality which occurs in cattle. 

These experiments also provide new ways to alter the estrous cycle in the 
cow. In fact, these methods, along with others previously reported, make it 
possible under experimental conditions to produce heat followed by ovulation in 
a given animal on practically any desired date. Practical methods for utilizing 
this knowledge have not yet been developed, but considerable work along these 


lines is in progress. 


EFFECT OF VARYING ALFALFA HAY-CONCENTRATE RATIOS IN A 
PELLETED RATION FOR DAIRY COWS'! 
MAGNAR RONNING 


Department of Animal Husbandry 
University of California, Davis 

Ground-alfalfa pellets containing varying amounts of grain concentrate 
significantly lowered the butterfat production of dairy cows during a 175-day 
test period. 

Twenty-four first-calf Holstein heifers were divided into four groups for the 
feeding experiment. The cows had access to the pellets for 2-hr. periods follow- 
ing each milking. Four pounds of pellets were fed before milking as an induce- 
ment to enter the milking barn. The amounts offered to, and left by, the cows 
were weighed and sampled at each feeding so that the dry matter intake could 
be measured. 

The alfalfa hay contained 29% fiber. It was ground through a 1/16-in. screen, 
then pelleted with varying amounts of concentrate. One lot contained no con- 
centrate and three others contained 15, 30, and 45% concentrate. The concen- 
trate consisted of 40% ground barley, 40% millrun, 19% dried beet pulp, 
and 1% salt. 

Milk production increased significantly as the concentrate intake was in- 
creased to 30% of the ration, but decreased at the 45% level. 

It was obvious that butterfat production was below normal on all the pellet 
diets, but the depression was most marked on the high-concentrate ration. Before 
the trial began the heifers produced milk averaging 3.5% butterfat. When 
switched to pellets, butterfat dropped as follows: straight hay pellets, 2.6% ; 
15% concentrates, 2.5% ; 30 and 45% concentrates, 2.1%. At the end of the trial, 
the heifers were returned to long-hay diets, and their butterfat increased to 
3.7% within a week. 

The increased energy intake associated with high levels of concentrate feed- 
ing was not reflected in increases of energy output, as measured by 4% fat- 
corrected milk. This was apparently due to lower fat production. Weight gains 
were not influenced by differences in energy intake. 

The health of the cows appeared satisfactory during the trial. 


* Abstracted by Don Holt, Department of Public Information, University of California, Davis. 
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Ml. The quantitative determination of fatty 
acids by gas chromatography. C. W. GEHRKE, 
D. F. Gorrtitz, C. O. RicHarpson, anp H. D. 
JOHNSON, University of Missouri, Columbia. 

The major objective of this research is the 
development of quantitative gas chromato- 
graphic procedures for the determination of 
fatty acids. The esterification procedure em- 
ployed is the generally known but little used 
silver salt-alkyl halide method. 


RCOOAg + CH,I > RCOOCH, + AglI 


Milk fat is extracted by the Mojonnier 
method, saponified, and the fatty acids are 
separated from impurities by ether extraction. 
The ether extract is made alkaline with KOH 
and AgNO, added. The silver salts are dried 
in a vacuum oven at 40°C. The silver salts 
plus methyl iodide in n-pentane are reacted 
for 4 hr. with mixing. The methyl esters are 
free of contamination from saponification 
products and side reactions accompanying 
other esterification procedures when unsatu- 
ration is involved. The methyl esters formed 
using this reaction are sufficiently pure to be 
analyzed on gas chromatographs employing 
thermal conductivity detectors. An internal 
standard is used. Quantitative recoveries have 
been obtained from a mixture of butyric, 
eaproic, caprylic, myristic, and oleic acids. 
Data will be presented on the fatty acid com- 
position of milks from cows maintained in the 
climatic chamber at various combinations of 
controlled environmental conditions of temper- 
ature, humidity, and radiation. 


M2. Application of gas chromatography to 
the study of volatiles formed in milk fat upon 
heating. W. W. Nawar, F. M. Sawyer, 
W. Fiercuer, AND I. S. Facerson, University 
of Massachusetts, Amherst. 


Gas chromatography provides a useful means 
for the study of the effect of heat on milk 
fat. The volatiles from 500 g. of milk fat were 
collected by means of a recycling sweep and 
trapping system and injected under positive 
pressure into a commercial gas chromato- 
graphic instrument, using a thermistor detec- 
tor. Practical considerations in the efficiency 
of collection and injection are presented. Heat- 
ing temperatures of 40, 100, 110, 120, 130, 135, 
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and 185° C. were investigated. As many as 19 
components could be separated in all samples 
held for 2 hr. at temperatures above 120° C. 
No qualitative differences in composition of 
volatiles were observed up to temperatures of 
185° C. Only eight of these components, and 
these in relatively small quantities, could be 
detected in samples heated below 120° C. 
The carbonyl nature of at least eight volatile 
components from milk fat was demonstrated 
via elimination of their corresponding peaks 
when the volatiles were reacted with 2,4-dini- 
trophenylhydrazine prior to gas chromato- 
graphic analysis. This was also confirmed by 
paper chromatography of the trapped 2,4-dini- 
trophenylhydrazones. Further research is 
being carried out to establish the origin and 
mode of formation of these compounds. 


M3. The crystallization behavior of milk fat. 
J. M. pEMAN, University of Alberta, Edmonton, 
Canada. 

Speed of cooling influences the size of 
crystals in milk fat. After rearrangement of 
the fat with sodium methylate catalyst, crystal 
size is markedly different; on slow cooling, 
erystals do not grow as large as in the original 
fat. Nucleation and crystal growth in milk 
fat are influenced by the glyceride composition. 
Measurement of a high-melting glyceride frac- 
tion (HMGF) by a solvent erystallization pro- 
cedure gave 1.9% HMGF before and 10.5% 
HMGF after rearrangement. The hardness of 
the fat is affected by cooling rate and inter- 
esterification. Penetration hardness values of 
the original, slowly cooled fat were 43, 31, and 
0, and of rapidly cooled fat 109, 68, and 9 at 
10, 15, and 20° C., respectively. After inter- 
esterification hardness of slowly cooled fat was 
113, 102, 66, and 47, and of rapidly cooled fat 
143, 134, 49, and 4 at 10, 15, 20, and 25°C., 
respectively. X-ray diffraction analysis indi- 
cated that the slowly cooled interesterified fat 
had a long spacing of 49.9 A, the rapidly cooled 
interesterified fat 43.0 A; whereas, the long 
spacing of the original fat was 41.2 A when 
slowly cooled and 41.8 A when rapidly cooled. 


M4. The trisaturated glycerides of butteroil. 
E. G. Hammonp, Iowa Agricultural and Home 
Economie Experiment Station, Ames. 
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The trisaturated glycerides of butteroil were 
isolated by a new method based on reaction 
of the unsaturated glycerides with mercapto- 
acetic acid and a separation of the neutral tri- 
saturated glycerides from the mereaptoacetic- 
glycerides by extraction and ion exchange 
treatment. The fatty acid composition of the 
original oil and of the isolated trisaturated 
glycerides was determined by gas chromatog- 
raphy of the methyl esters on polyester sue- 
cinate. The amount of trisaturated glyceride 
found in the butteroils agrees closely with that 
ealeulated by random distribution. The fatty 
acid composition of the trisaturated glycerides 
showed that a random selection of the fatty 
acids which make up the trisaturated glycer- 
ides had occurred. No consistent relationship 
could be found between the melting point of 
the butteroil and the melting point and per- 
centage of trisaturated glycerides it contained. 


M5. Distearyl triglycerides in the high melt- 
ing fraction of milk fat. P. G. Keeney, Penn- 
sylvania State University, University Park. 

Acetone crystallization of milk fat at 22° C. 
yields a high-melting glyeeride fraction 
(HMGF) that contains 50% Cy, and 25% Cs 
triglyceride bound saturated fatty acids 
(J. Dairy Sei., 41: 1288. 1958). 

HMGF was chromatographed on a silicic 
acid column using 1, 2, 3, and 4% ethyl ether 
in petroleum ether as eluting solvents. Gas 
chromatographic methyl] ester analysis of elu- 
ates revealed a gradual decrease in molecular 
weight of the material recovered from the 
column. Triglycerides in a_ typical fast- 
moving fraction contained 4% Cu, 36% Ci, 
and 50% C,, saturated acids, and 10% miseel- 
laneous acids. A _ slow-moving triglyceride 
fraction consisted of 1% Cy, 4% Cw, 16% Cu, 
50% Cw, and 16% C,, saturated acids, and 
13% miscellaneous acids. Intermediate frac- 
tions showed a gradual increase in Cy—Ci. 
acids accompanied by a decrease in stearic acid 
concentration. 

Several of the faster-moving fractions were 
combined and rechromatographed to obtain a 
better separation of the high molecular weight 
components. Attempts to separate a fraction 
containing more than 51% stearie acid were 
unsuccessful. The triglyceride fraction with 
the highest stearic acid concentration con- 
tained 3% Cu, 31% Cr, 51% Cis, 4% Cu 
saturated acids, 6% C,, unsaturated acids, and 
5% miscellaneous acids. Based on this anal- 
ysis, the presence in milk fat of disteary] tri- 
glycerides is established. 


M6. The fatty acid composition of the mono- 
glycerides from lipolyzed milk fat. R. G. 
JENSEN AND G. W. Ganpver, Storrs Agricul- 
tural Experiment Station, Connecticut. 

The: monoglycerides of lipolyzed milk and 
cream were obtained and partially identified 
by: (a) extraction of fat from lipolyzed milk 
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and cream by the siliea-gel method; (b) siliea- 
gel column chromatography of one portion of 
the extracted fat; (c) partition of a second 
portion between 80% ethanol and heptane; 
(d) siliea-gel column chromatography of the 
80% ethanol fraction; (e) conversion of the 
monoglycerides in fractions from (b), (¢), 
and (d) to allyl esters as deseribed by McInnes 
et al. (J. Am. Oil Chem. Soe., 37:7. 1960) ; 
(f) conversion of monoglycerides in pure frac- 
tions to methyl esters by interesterification with 
acid-methanol; (g) identification of the allyl 
and methyl esters with gas-liquid chromatog- 
raphy (GLC), using known reference com- 
pounds. Allyl esters were prepared from seven 
monoglyceride fractions, and methyl esters 
from one fraction. The following monoglycer- 
ides have been identified; caprylate, caproate, 
caprate, laurate, myristate, palmitate, stearate, 
and oleate. Fourteen additional peaks were 
present in most of the GLC traces. 

M7. The characterization of the oxidized 
flavor in butteroil. A. M. Ex-Necoumy anp 
E. G. Hammonp, Iowa State University, Ames. 

Butteroil oxidized to a high degree at 40° C. 
was distilled in a falling film molecular still 
at about 40° C. The volatile components were 
trapped in liquid nitrogen. The contents of 
the liquid nitrogen trap were extracted with 
a minimum of petroleum ether, and the ex- 
tract was analyzed by gas chromatography 
on polyester succinate at 130° C. The com- 
ponents of the extract were identified by 
their retention times and by paper chroma- 
tography of the 2,4-dinitrophenylhydrazones 
prepared from each fraction from the poly- 
ester column. 

The fractions from the gas chromatograph 
were caught in homogenized milk. Several frac- 
tions gave flavors typical of oxidation, but 
one fraction was found to be especially rich in 
a substance which gave a typical oxidized 
flavor to milk and butter. This fraction was 
found to contain mostly a-heptenal. However, 
synthetic a-heptenal did not give an oxidized 
flavor to milk. The oxidized flavor also traveled 
with a-heptenal during gas chromatography on 
a silicone column. Reaction of the distillate 
with carbonyl reagents before gas chromatog- 
raphy indicate the oxidized flavor was a ear- 
bonyl compound. It is probable that the oxi- 
dized flavor is an isomer of a-heptenal. 


M8. The relationship of sensory to chemical 
methods for measuring the oxidized flavor of 
milk fat. D. A. Linuarp anp E. A. Day, De- 
partment of Food and Dairy Technology, 
Oregon State College, Corvallis. 

Sixteen samples of milk fat were collected 
from mixed herd milk over a 6-mo. period. The 
samples were allowed to oxidize at 70°C. to 
TBA numbers ranging from 0.51 to 30.90. The 
flavor threshold values (FTV) at the 50% level 
for each fat sample were determined in fresh 
homogenized milk in conjunction with the fol- 
lowing data: peroxide value, TBA number, 
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total saturated and unsaturated carbonyls, 
total volatile saturated and unsaturated car- 
bonyls. In addition, the volatile carbonyl mix- 
ture was separated, as the 2, 4-dinitrophenylhy- 
drazones, by column chromatography, and the 
quantity of each carbonyl compound was de- 
termined. 

Statistical analyses of the data revealed that 
none of the objective chemical tests gave linear 
relationships with the FTV. A plot of the 
reciprocal of FTV vs. the various chemical 
tests showed linearity; however, the highest 
correlation, 0.996, was shown by 1/FTV vs. 
volatile unsaturated carbonyls. Other correla- 
tions with 1/FTV that were significant at the 
0.1% level were: non-2-enal, 0.942; pent-2- 
enal, 0.904; total unsaturated carbonyls, 0.904; 
TBA number, 0.887; total volatile carbonyls, 
0.887. Certain members of the volatile mixture 
always occurred in higher concentration than 
others, but the quantitative relationship was not 
constant for all fat samples. 


M9. Studies on rapid determination of lac- 
tose in raw milk. N. W. Durrant anp W. K. 
Stone, Virginia Agricultural Experiment Sta- 
tion, Blacksburg. 

The rapid colorimetric phenol-sulfurice acid 
and anthrone methods were compared with the 
official Munson-Walker Method. Lactose values 
read from a predetermined standard curve, by 
the colorimetric methods, gave biased results. 
However, when the lactose values were caleu- 
lated from the ratio of the optical density of 
developed color of the sample to the optical 
density of developed color of a standard lactose 
solution, the rapid colorimetric methods gave 
results closely comparable to the official method. 

The means and standard errors of estimate 
for the average of duplicates for the phenol- 
sulfuric acid method, the anthrone method, and 
the official method were: 5.21+ 0.14, 4.97+0.11, 
and 5.27 + 0.05%, respectively. Correlations 
between the phenol-sulfurie acid method and 
the official method, between the anthrone 
method and the official method, and between 
the phenol-sulfurie acid method, and the 
anthrone method were: + 0.85, + 0.86, and 
+ 0.79, respectively. The differences in re- 
sults by the three methods were not statisti- 
cally significant. The rapid methods appeared 
to be sufficiently accurate for routine deter- 
minations. 


M10. The kinetics of milk acid phosphatase. 
G. C. KresHeck, W. J. Harper, anp T. Kris- 
TOFFERSEN, Ohio State University, Columbus. 

Acid phosphatase activity was determined 
at 38° C. with 9.6 x 10° M_ p-nitrophenyl- 
phosphate as the substrate. After 2 hr. of in- 
cubation the liberated p-nitrophenol was meas- 
ured directly by its light absorption at pH 9.5 
at 400 mp. Application to milk revealed acid 
phosphatase as a natural constituent of milk. 
The dependence of milk acid phosphatase ac- 
tivity upon pH was investigated within the 





range of pH 3.4 to 6.0. An optimum pH 
region was found to occur at approximately 
pH 4.3. The influence of substrate concentra- 
tion upon milk acid phosphatase activity was 
studied at various pH levels and a common 
maximum velocity was obtained. The Michaelis 
constant was computed to be 2 x 10° at pH 
4.3 by the method of Lineweaver and Burk. 
The influence of temperature upon rate of re- 
action was investigated at temperatures ranging 
from 4 to 61° C. A straight-line relationship 
was observed up to 51° C., with enzyme destruc- 
tion exceeding increased substrate hydrolysis at 
61° C. The activation energy, A, was caleu- 
lated from the equation of Arrhenius to be 
9,100 cal/mole. 


Mill. The milk and microbial lipases as af- 
fected by antibiotics. R. C. CHANDAN AND 
K. M. Sawant, University of Nebraska, 
Lincoln. 


A study was made to determine the effect of 
varying concentrations (0-50 p.p.m.) of anti- 
bioties upon the milk and microbial lipases. 
The modified silica gel method was employed. 
Aureomyein, penicillin, streptomycin, and ter- 
ramycin inhibited the lipase activity by 9-42, 
7-49, "-39, and 7-44%, respectively. Up to 
10 p.p.m. there was a direct relationship between 
the concentrations of the antibiotic and the 
per cent lipase inhibition. With higher concen- 
trations of the antibioties the lipase inhibition 
curves tended to level off. Fractional determi- 
nations of the several fatty acids released 
showed that the antibiotics inhibited 50, 52, 
and 52% of the release of the long-, medium-, 
and short-chain fatty acids, respectively, indi- 
cating no selectivity in regard to their inhibi- 
tory effects upon the sites of action of the 
enzyme. Penicillin did not affect appreciably 
the growth of Achromobacter lipolyticum, but 
arrested the production of lipase by the or- 
ganism. Also, the antibiotic showed inhibitory 
effect against the microbial lipase activity. Em- 
ploying a protein-fractionating ion-exchange 
column, efforts were made to extract lipase 
from raw milk lipase sources. Under the sys- 
tems studied, lipase was found to be irrever- 
sibly bound to the resin at pH 6.0 to 8.5. 


M12. Rapid antibiotic assay methods using 
Bacillus stearothermophilus. R. T. IGARAsHI, 
R. W. Baucuman, F. E. NEtson, anv P. A. 
Hartman, Iowa Agricultural Experiment Sta- 
tion, Ames. 


Two methods for detection of low levels of 
antibiotics have been develuped utilizing B. 
stearothermophilus as the test organism. One 
method uses 2,3,5-triphenyltetrazolium chloride 
(TTC) as the reduction indicator in 10 ml. of 
milk. The milk sample is inoculated with a 
broth culture of B. stearothermophilus, incu- 
bated for 25 min. at 61-62° C., TTC then added, 
and the mixture incubated ten more minutes at 
61-62° C. If the final color of the sample 
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tube is less than that of a control, that milk is 
suspected of containing inhibitory substance. 
This procedure is capable of detecting 0.005 
unit of either penicillin G or V per milliliter 
within a 35-min. incubation period. Chlortetra- 
eyeline, oxytetracyeline, and tetracycline HCl 
can be detected at levels of 0.5 meg/ml or 
slightly less. Neomyein, polymixin, bacitracin, 
streptomycin, and dihydrostreptomyein also 
can be detected by this method, but the sensi- 
tivity is considerably less for this group. 

In a dise assay procedure Trypticase—yeast 
extract-glucose agar is seeded with a culture 
of B. stearothermophilus; 0.5-in. dises wetted 
with the milk are placed on the agar and the 
plates are incubated at 65° C. for 1.5 hr. At 
this time zones are readily discernible if the 
milk contains as much as 0.005 unit of penicil- 
lin per milliliter. 


M13. A study of dye reduction methods as 
platform tests for the detection of antibiotics. 
B. HEINEMANN, Producers Creamery Company, 
Springfield, Missouri. 

To maintain adequate control over the pres- 
ence of antibiotics in milk, simplified platform 
tests are highly desirable. Such tests should 
be capable of performance by any laboratory 
technician and yet be sensitive to low levels of 
penicillin. Several procedures have been studied 
which use existing methylene blue equipment 
and available plant skills. The procedures 
studied have been evaluated on individual pro- 
ducer samples, using field cells to confirm the 
positive tests. The tests evaluated are: (1) Ex- 
tended methylene blue and curd tests on raw 
milk samples using lactic culture (14-16 hr. 
at 70-72° F.); (2) Extended methylene blue 
and curd tests on pasteurized milk samples using 
lactic culture; (3) Extended methylene blue and 
curd tests on pasteurized milk samples, using 
Streptococcus thermophilus culture (16 hr. at 
99° F.); (4) Three-hour methylene blue test 
on pasteurized milk samples using lactie cul- 
ture; and (5) Three-hour methylene blue test 
on pasteurized milk samples using S. ther- 
mophilus eulture. 


M14. Problems of design in simple field tests 
for antibiotics in milk. F. V. KostkowskI AND 
R. A. Leprorp, Cornell University, Ithaca. 

Field tests for antibiotics in milk have been 
unavailable because of several serious obstacles. 
Present analytical laboratory tests, all based 
on bacterial activity, are costly, time-consuming 
to prepare, and can not withstand much ex- 
posure to room temperatures prior to use. 

In 1957 a simple principle of controlling the 
growth of antibiotie-sensitive bacteria through 
anaerobiosis, with possible application for de- 
sign of an antibiotie field test, was reported 
(Science, 126: 844. 1957.). Continued research 
has confirmed that such a test is possible. Dis- 
posable plastic plates containing nutrient or 
whey agar seeded with test bacteria are sealed 
under vacuum or gas in aluminum pouches. 
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Opening the aluminum pouch activates the test. 
The discovery of yet another principle in this 
laboratory, the reverse-phase dise assay tech- 
nique, resulted in a new type of field test with 
a very high degree of sensitivity. Here neither 
gas nor vacuum is required. Instead, all nutri- 
ents are removed from the agar. Test bacteria 
remain dormant in plain agar of 0.9% salt and 
the disposable plastic dishes are heat-sealed in 
aluminum pouches. Applying a special dise 
to the agar activates the test. Both design 
principles appear simple in theory, but in prac- 
tice certain important precautions must be ob- 
served for suecessful tests. 


M15. Penicillin levels in milk following par- 
enteral administration of procaine penicillin G. 
Yusar Var, C. C. Prouty, A. O. SHAaw, AND 
R. E. Warts, Washington State University, 
Pullman. 

Penicillin levels in milk were determined fol- 
lowing the intramuscular administration of two 
types of procaine penicillin G, the aqueous 
suspension and the oil base with aluminum 
monostearate. Three injections of the aqueous 
suspension type were administered, at intervals 
of 24 hr., to each of 12 cows. A single injee- 
tion of the oil base type was given to each of 
12 cows. In all instances the dose administered 
was at the approximate level of 5,000 units/Ib 
of body weight. Higher concentrations of peni- 
cillin were found in the milk from cows re- 
ceiving the aqueous suspension type. The high- 
est levels for the two types were 0.52 and 0.15 
unit/ml, respectively. However, penicillin per- 
sisted for a longer period of time in the milk 
from cows to which the oil base type was ad- 
ministered. Following the last injection, the 
longest periods of time that this drug per- 
sisted in the milk was 48 and 96 hr., respectively. 
Following the use of each type of procaine 
penicillin G, there was considerable variation 
in the levels of this drug in the milk from the 
different cows of the same series. 


M16. The use of antifungal agents in the re- 
tardation of Cottage Cheese spoilage. K. M. 
Nitson, M. CARRANCEDO, AND K. M. SHAHANI, 
University of Nebraska, Lincoln. 

Previous studies indicated that two antifungal 
agents, pimaricin and mycostatin, retarded Cot- 
tage Cheese spoilage. This study was conducted 
to determine the stability of the antibiotics 
and their efficacy in cheese inoculated with Sac- 
chromyces cerevisiae and Aspergillus niger. 
The Smith tube and Warburg methods were 
adapted to determine the antibiotic content of 
cheese. Cheese washed with the antibiotic sus- 
pension (20 to 100 y/ml) contained 5-10 y of 
antibiotic per gram of cheese, and the antibiotics 
lost their activity completely in 3-16 days. The 
loss was fastest in the initial period and at 
60° F. The antibiotics seem to be adsorbed on 
the cheese proteins. Pimaricin and myecosta- 
tin added through wash water increased the 
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shelf-life of cheese by 5-30 and 1-28 days, re- 
spectively. With mold- and _yeast-infected 
cheese, the respective inereases in shelf-life 
were 1-30 and 1-16 days with pimaricin, and 
1-17 and 1-25 days with myeostatin. The im- 
provement in storage was greatest at 40° F., 
next at 50° F., and least at 60° F. Pimaricin 
and myeostatin added through cheese dressing 
improved the shelf-life of the cheese up to 39 
and 29 days, respectively. Pimaricin was more 
effective than mycostatin, and both the anti- 
bioties had no effect on bacterial spoilage. 


M17. Further studies of lipase activity in the 
milk of individual cows. KE. S. GuTHRIE AND 
B. L. Herrrnetron, Cornell University, Ithaea. 

Last year the authors reported a study of late 
lactation in relation to the lipase activity in 
the milk. The acid degree in the milk of two 
cows was rather high. Their reeords indicated 
that late breeders with extended lactation 
periods might be a factor in the development 
of rancidity. This year that apparent factor 
was the object of further research. The data 
this year, however, show no relation of late 
breeding or long lactations to lipase action in 
the milk. 

Mastitis, on the other hand, seems to be an 
important consideration in the rancidity prob- 
lem. Many comparisons of the normal and in- 
feeted milks from individual cows, and milks 
from formerly active cases of mastitis, show 
that it is a related source of trouble in the de- 
velopment of rancidity in the milk of individual 
cows. Three tables, involving 29, 15, and 17 
cows, will be presented. 


M18. The influence of storage temperature 
on lipolytic activity in individual cows’ milk. 
P. E. Jounson, and R. L. Von Gunten, Okla- 
homa State University, Stillwater. 

The effects of storage temperature and time 
on the lipolytic activity in raw milk were 
studied by holding the unagitated milk for 24 
and 48 hr. at 32, 37, 42, and 47° F. Sixty-two 
samples were collected from individual cows 
at the weigh jars and divided into nine por- 
tions each. Fat acid degree values were de- 
termined on one portion within 1 hr. after mil‘x- 
ing. The remaining eight portions were cooled 
immediately to the various temperatures men- 
tioned above and held without agitation for 
24 and 48 hr. before fat acid degree determi- 
nations were made. The average ADV of the 
fresh samples was 0.76. After 24 hr., the aver- 
age ADV for those held at 32° F. was 1.05; 
at 37° F., 1.00; at 42° F., 0.90; and at 47° F., 
0.82. After 48 hr. the average ADV for those 
held at 32° F. was 1.22; at 37° F., 1.09; at 
42° F., 0.99; and at 47° F., 0.95. 


M19. Relation between the phosphatase ac- 
tivity of raw and pasteurized milk. J. B. 
Mickie, Oklahoma Agricultural Experiment 
Station, Stillwater. 


The objective of this work was to correlate 
the phosphatase activity of raw milk with the 
activity of that milk after pasteurization. Raw 
herd milk was tested at weekly intervals over 
a l-yr. period. The activity of this milk also 
was evaluated after laboratory pasteurization. 
The individual milk of four Holstein cows was 
evaluated in a similar manner. 

The raw milk data were similar to other such 
data in the literature. The simple regression 
equation for the herd milk (1) was y= 1.0 2+ 
2,412 and for the pooled values of the individual 
cows (IT) the equation was 4 = 14.8 2+ 849 
(a = time ‘n days and y= phosphatase ac- 
tivity in py. phenol/ml). The 95% confidence 
limits of Equations I and II were + 992 and 
+ 2,878, respectively. The 95% confidence 
limits of the pasteurized milk data were 
0.0-8.4 and 1.9-4.3 yg. phenol/ml for the herd 
and individual cows, respectively. The corre- 
lation coefficients for the raw vs. pasteurized 
milk data were 0.119 for the herd milk and 
0.042 for the individual cows. 


M20. The effect of temperature on the keep- 
ing qualities of milk in market channels. G. FE. 
Huskey, J. E. EpMonpson, anp K. L. Situ, 
University of Missouri, Columbia. 

Based on a survey of self-service dairy cabi- 
nets, it was found that the temperature of the 
cabinets varied from 32-51° F. To determine 
the effect of various temperatures on the stor- 
age of homogenized milk, studies were made 
using samples from four widely separated dis- 
tributors. Samples were stored at 36, 41, 46, 
and 51° F. and samples for analysis were 
taken after 2, 4, 7, and 10 days’ storage. 
Fifteen replicates were run at each storage 
temperature within a 15-wk. period. Milk held 
at 36° F. showed little or no change either in 
flavor or in bacterial count during the ten-day 
storage period. When milk was held at 41° F. 
inereases in psychrophilic and coliform counts 
were observed and off-flavors were present after 
storage for seven-ten days. Samples stored 
at 46 and 51° F. maintained acceptable flavor 
quality for approximately four days. Standard 
plate counts and coliform counts increased 
steadily during the ten-day storage period for 
samples held at 46° F. Milk stored at 51° F. 
exhibited very rapid bacterial growth, as de- 
termined by the standard plate count. Coliform 
counts on the samples stored at 51° F. in- 
creased during the first seven days of the 
storage period, then decreased sharply by the 
tenth day. Slight increases in the thermophilic 
counts were noted on samples stored at 51° F. 


M21. Manufacture of high-acid powder from 
Cottage Cheese whey and skimmilk. J. C. 
Barnes, C. M. Stine, anp T. I. Heprick, Michi- 
gan State University, East Lansing. 

A high-acid, spray-dried powder was made 
from condensed Cottage Cheese whey and skim- 
milk blended to equal solids content. The fluid 
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skimmilk was cultured with Lactobacillus bul- 
garicus in a 1,000-gal. holding tank until a 
titratable acidity of 1.75% was attained (ap- 
proximately 15 hr.). After condensing the cul- 
tured skim to 30% total solids, concentrated 
whey (30% solids) was blended with the cul- 
tured condensed skimmilk. The mixture was 
preheated to 110° F. and was spray-dried with 
a 62 orifice and 20 flat-top core in a type SX 
nozzle. Outlet air temperature varied from 
195-200° F. The product was continuously 
removed and collected in 50-lb. polyethylene- 
lined paper bags. The product dried satisfae- 
torily to a moisture content as low as 3.0% 
and had exeellent color. Operating conditions 
must be carefully controlled, particularly ex- 
posure time to heat, to obtain a satisfactory 
product. One of the important outlets of this 
high-acid product is the dry mix industry. The 
bakery trade also offers an opportunity to utilize 
excess whey solids in this form. 


M22. Comparison of flavor and some other 
chemical properties of noninstantized and in- 
stantized nonfat dry milk. J. B. MANN AND 
J. M. McIntire, Carnation Company Research 
Laboratories, Van Nuys, California. 

A comparison of the flavor, acid ferricyanide 
reducing values, thiobarbituric acid value 
(TBA), and color was made on paired samples 
of noninstantized and instantized nonfat dry 
milk during storage. The instantized and the 
noninstantized samples were prepared from 
the same nonfat milk. Moisture equilibrium 
in the samples was established at a constant 
temperature and humidity. The various anal- 
yses were run before and after equilibration 
and at intervals during the storage period. The 
flavor analysis was conducted by using a tri- 
angular taste test initially and at the end of 
the storage period. Hedonic preference ratings 
were determined at intervals. Results indicate 
that the flavor acceptability of both the instant 
and noninstant samples was the same. The 
flavor acceptance for both products showed a 
slight decrease during storage. The nonin- 
stant samples were slightly lighter in color than 
the instant samples and the differences in color 
remained about the same during storage. Aver- 
age initial acid ferricyanide reducing values 
were: instant 0.471 and noninstant 0.232. Aver- 
age initial TBA values were: instant 0.191 and 
noninstant 0.085. 


M23. The effect of an oxygen scavenger 
packet, desiccant in-package system on the sta- 
bility of dry whole milk and dry ice cream mix. 
R. I. Meyer anp Louis Jokay, Quartermaster 
Food and Container Institute for the Armed 
Forees, Chicago. 

A packet resembling a tea bag and containing 
a dry-appearing, free-flowing granular sub- 


stance whose active component is glucose oxi- 
dase—catalase was studied in conjunction with 
a caleium oxide packet desiccant (D). The 


oxygen seavenger packet (S) was prepared 
by the Fermeo Laboratories. Freshly produced 
spray-dried whole milk and dry ice cream mix 
were placed in hermetically sealed cans with 
the following atmospheric conditions as vari- 
ables: (1) Air-packed (AP); (2) AP+S; 
(3) AP + D; (4) AP+S+D)D; (5) Nitrogen 
gas-pack. Products were stored at 40, 70, and 
90° F. and observed at intervals of 2, 4, 6, 
and 9 mo. Quality was followed through organo- 
leptic judgments of a trained panel, as well 
as by analyses for headspace oxygen residual 
and moisture content of samples. Although the 
general quality of all samples showed appre- 
ciable deterioration between the period of 6 
and 9 mo., the seavenger demonstrated the 
ability to reduce oxygen levels to as low as 
0.5% in 1 wk. and to maintain such levels, with 
attendant benefit to product stability over the 
storage period. S and SD variables kept the 
samples in as good, and in some instances better, 
condition than the gas-packed variable. 


M24. The effect of forewarming treatments 
on the flavor of nonfat dry milk. Maxine 
McDivirr, A. M. Swanson, aNnD La VELLE 
Wirter, University of Wisconsin, Madison. 

The effect of six forewarming temperatures 
(ranging from 145-195° F.) on the flavor of 
nonfat dry milk was studied. Twelve judges 
selected for sensitivity to milk flavors rated 
samples for the amount of off-flavor. Judges 
arranged milks in order of increasing off- 
flavor and noted the degree of off-flavor. 
Ratings were converted to numerical scores. 
Paired comparisons were made of the samples 
grouped in all possible combinations and pre- 
sented to judges in lots of seven or eight pairs 
per session. Judges indicated the sample in 
each pair with the most pronounced off-flavor 
and described the flavor. The entire series was 
replicated three times. Both scoring methods 
indicated the superiority of products fore 
warmed at 165 and 175° F. over those treated 
at higher or lower temperatures. Judges used 
the term cooked more frequently to describe 
the off-flavor character noted in milks processed 
at the lower temperature ranges than at higher 
ranges. When a similar procedure was used 
with instant milks, the samples processed at 
155° F. were most frequently scored as having 
the most off-flavor and those processed at 165° 
had the fewest scores for off-flavor. 


M25. Effect of moisture content, storage 
temperature, and oxygen level on flavor sta- 
bility of foam-dried whole milk. ARJEN 
Tamsma, M. J. PALLANSCH, T. J. MucHA, AND 
W. I. Parrerson, Eastern Utilization Research 
and Development Division, USDA, Washing- 
ton. 

Samples of low-heat, dry whole milk were 
adjusted to 5, 4, 3, and 2% moisture and canned 
in nitrogen (0.2-0.3% O.), in nitrogen con- 
taining 1% O., and in air. Flavor of fresh 
products and samples stored at 80, 60, 34, and 
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0° F. for 2, 4, and 6 mo. was evaluated by an 
experienced ten-man taste panel. Moisture 
had a flavor-stabilizing effect which was maxi- 
mal at 34° F. and increased with increased 
content of O,. Maximum flavor stability was 
obtained in samples containing 5% moisture, 
packed in N., and stored at 0-34° F. Under 
these conditions the flavor score decreased 
only about one-half point during 2 mo., even 
though the frequency of stale and oxidized 
flavors increased. O, and moisture had little 
effect at 0° F. storage. Stability of high- 
moisture samples at 80 and 60° was poor. 
The effect of moisture on N.-packed samples 
was slight and it was negligible on samples 
prepared from milk that had little suscepti- 
bility to oxidation. 


M26. Reconstitution of dry milk products. 
C. H. Pyne anv S. T. Courter, University of 
Minnesota, St. Paul. 

On reconstitution of milk powders the com- 
ponents must pass through three phases before 
the final system is attained. The powder must 
first be wetted by water; secondly, the mass of 
powder must be dispersed, and thirdly, the 
constituents must attain their ultimate state. 
A study has been made of the factors affecting 
and the importance of each phase in reconsti- 
tution. Water contacts a skimmilk solids sur- 
face at about 30° F. and a whole milk solids 
surface at above 90° F. If the fat is liquid, 
observations indicate that water displaces the 
fat from the surface and wets the powder. Dis- 
persion of the powder mass was found to be a 
function of capillarity. Proof has been estab- 
lished by comparing experimental and caleu- 
lated values for rate and height of rise of 
liquids in powder columns. Capillary size was 
measured by permeametric technique. Rates 
of dispersion were determined in a low energy 
mixer from which drip samples were taken 
during reconstitution. The values for rate of 
dispersion were inversely proportional to the 
surface/mass ratio. Rate of solution, however, 
is directly proportional to the surface/mass 
ratio. That ratio of surface/mass which gives 
maximum dispersion without limiting solution 
is being sought. 


M27. The influences of package upon the 
temperature of Cottage Cheese in retail market- 
ing channels. J. W. SHeRBON AND E. L. 
THomas, University of Minnesota, St. Paul. 

Experiments concerning the effect of pack- 
age upon the temperature of Cottage Cheese 
have been made. Two basic types of conditions 
were used: when the product was in thermal 
equilibrium with an open-top retail display 
cabinet, and when the product was subjected 
to warming and cooling conditions. The pack- 
ages used included foil-surfaced and fiber-sur- 
faced cups and boxes. It was found that pack- 
ages with foil surfaces will keep the product 
an average of 3.3° C. colder, at the warmest 
point, regardless of package shape. The ex- 


change of radiant heat between a stack of foil 
and a stack of fiber cups in the display cabinet 
resulted in 0.6° C. increase in product tempera- 
ture in the foil cups, while not affecting the 
temperature in the fiber cups. Under warming 
and cooling conditions, the over-all coefficient 
of heat transfer, the curvature of a time-temper- 
ature plot, and the f time were found to be 
significantly dependent only upon package 
shape. The cups transferred heat more slowly 
under forced convection conditions and the 
boxes more slowly under free convection con- 
ditions. This reversal is thought to be caused 
by a difference in the exterior film coefficient 
of heat transfer. 


M28. A study of the surface spoilage defect 
of Cottage Cheese. H. K. Zimerman anp L. T. 
Kester, Carnation Company Research Labo- 
ratories, Van Nuys, California. 

Work on the surface spoilage defect of Cot- 
tage Cheese has shown that a relatively small 
number of the causative organisms will produce 
the defect. Using the technique of inoculating 
the cheese with one of the causative organisms, 
it was shown that additions of less than ten 
organisms per gram of creamed Cottage Cheese 
will consistently produce the defect in 5-7 days 
at 50° F. It was also found that growth of the 
causative organisms in uncreamed Cottage 
Cheese curd was relatively rapid at 50° F., thus 
indicating the need for proper handling of the 
uncreamed curd. In all of the work performed 
on commercial samples of creamed Cottage 
Cheese it was found that the causative organ- 
isms were strictly aerobic in nature. The sur- 
face spoilage defect, consequently, was con- 
trolled by packaging the cheese in such a man- 
ner as to eliminate air from the surface of the 
cheese. Packaging Cottage Cheese in hermeti- 
cally sealed containers, vacuum packaging, and 
packaging in inert gases are all modifications 
proven to be successful in eliminating the sur- 
face spoilage defect. 


M29. The use of frozen culture as a direct 
inoculum for making Cottage Cheese. A. W. 
RupDNIK, JR., AND W. E. GLENN, University of 
Kentucky, Lexington. 

Over a period of 18 mo., several lots of U. K. 
Culture A, incubated 15-20 hr., were packaged 
in quart paper and/or gallon paper or metal 
containers. The containers were placed in a 
—18 +3° F. room and stored for 3-150 days. 
The culture medium was 16% reconstituted 
nonfat dry milk. When scheduled for use in 
Cottage Cheese, the frozen culture was thawed 
enough to loosen it from the container and al- 
lowed to thaw directly in the skimmilk being 
inoculated. Temperature at setting was 72° F. 
After 131-15 hr., whey acidity was determined 
and the curd mass made into Cottage Cheese. 
All 39 batches of Cottage Cheese were salable. 
It was noted, however, that average acidity at 
the end of the setting period tended to be slightly 
lower as the age of the frozen culture increased. 
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M30. Factors affecting the total lactic acid 
concentration in Cottage Cheese. H. E. Ran- 
DOLPH AND W. J. Harper, Ohio State Univer- 
sity, Columbus. 

Since the total lactic acid content of Cottage 
Cheese was found to be related to flavor quality, 
the various factors associated with lactic acid 
content of the finished product were investigated. 
Cottage Cheese was made by varying the cutting 
acidity, cooking, washing, and creaming pro- 
cedures. Lactic acid analyses, using the Ling 
colorimetric method, were conducted at various 
steps in the cheese-making process. Results re- 
vealed that lactic acid content of the finished 
cheese was affected by (a) culture utilized and 
initial total lactic acid content of the curd; 
(b) size of the curd; (¢) completeness of whey 
expulsion during cooling; (d) volume and 
temperature of the wash water and duration of 
the washing process; and (e) fat content of 
the creaming mixture. Of these factors, initial 
laetie acid content and washing procedure were 
found to be the most important. No relationship 
was found between titratable acidity at cutting 
and total lactic acid content of the curd. 


M31. A reduction test to predict the keep- 
ing quality of Cottage Cheese. L. G. Harmon 
AND G. C. WALKER, Michigan State University, 
East Lansing. 

Reduction tests using resazurin, methylene 
blue, and 2,3,5 tri-phenyl-tetra-zolium-chloride 
(TTC) were performed on 101 samples of com- 
mercial Cottage Cheese. The cheese was pre- 
pared for analysis by blending 50 g. of cheese, 
5 ml. of 0.75 N NaOH, and 45 ml. of trypti- 
case soy broth containing 0.3% bile salts No. 3. 
The pH of the blended samples was about 6.50. 

Fairly good correlation existed between re- 
duction time at 24° C., shelf-life at 11° C., and 
bacteria counts made with both violet red bile 
(VRB) and plate count agar (PCA) incubated 
four days at 22° C. The reduction times re- 
quired for each of the dyes ranked as follows: 
resazurin pink < methylene blue < resazurin 
white < TTC. Three samples with a shelf- 
life of only one day reduced resazurin to pink 
in 2.5 to 3.0 hr. and to white in 3.5-4 hr. Sixteen 
samples reduced resazurin in 5.0 to 7.75 hr.; 
12 of these had a shelf-life of two days and four 
had a shelf-life of three days. Only one sample 
with a shelf-life of two days required longer 
than 7.75 hr. to reduce resazurin. 

The resazurin reduction time of 12 samples 
with a shelf-life of seven days or more varied 
from 15-33 hr. and averaged 21.9 hr. 


M32. The keeping quality of Cottage Cheese 
packaged under high vacuum, nitrogen, and 
carbon dioxide. C. N. Tsanrinis anp F. V. 
Kostkowsk1, Cornell University, Ithaca, New 
York. 


Commercial fresh creamed Cottage Cheese was 
consumer-packaged and sealed in aluminum 
packets as follows: (a) under normal atmos- 


phere, (b) with vacuum, (c) under vacuum fol- 
lowed by controlled atmosphere of nitrogen, 
and (d) under vacuum followed by controlled 
atmosphere of carbon dioxide. Cheese held 
under normal atmosphere deteriorated rather 
quickly, with resulting high yeast and mold 
determinations. Packets of creamed Cottage 
Cheese held under vacuum, N., or CO, failed 
to show any molds even after 12 wk. Carbon 
dioxide gassing of creamed Cottage Cheese in- 
variably produced the lowest yeast counts over 
any other treatment. In one series held 5 wk. at 
40° C., the yeast and mold count in the egntrol 
Cottage Cheese was 27,000,000/g, whereas under 
CO, it was less than 10,000, or under the low- 
est dilution used in the test. 

The flavor of Cottage Cheese held under at- 
mospheriec conditions became musty, rancid, and 
fermented in a few weeks at 40 and 50° F. 
Cheese held under a CO, atmosphere consistently 
retained a fresh flavor even under extended 
periods of storage. Uncreamed Cottage Cheese 
is now undergoing keeping quality tests under 
various vacuum and gassing techniques. 


M33. The reactions of consumers to sterile 
concentrated milk. H. E. CaLpert anp H. C. 
JACKSON, University of Wisconsin, Madison. 


To determine the reaction of consumers to a 
new three to one sterile concentrated whole milk 
product, a limited consumer survey was con- 
ducted during June, July, and August, 1959. 
The product was processed by research workers 
of the Department of Dairy and Food Industries 
and was packaged in 211 x 304 lacquered cans. 
When reconstituted with the proper amount of 
water, the contents of each can made about 1.5 
pt. of 3.5% milk. Each can of concentrate sold 
for 15¢ and with each purchase the consumer 
was asked to return a questionnaire concern- 
ing his reaction to and methods of use of the 
product. Approximately 70% liked the product 
and indicated that they would continue to buy 
it, if available; 27% had constructive criticisms 
of the product relating to flavor, size of con- 
tainer, price, ete.; 3% expressed a definite dis- 
like for the product. Concerning the use of the 
concentrated milk, 54% used it as a beverage; 
60% as a cream; 38% used it on cereals; and 
16% indicated other uses as in cooking, baby 
formulae, ete. Many consumers utilized the 
product in more than one way. The average 
age of the product at time of use was 24 days. 
The shortest interval between processing and 
use was about 1 wk., the longest interval re- 
ported was 59 days. 


M34. A study of some factors related to the 
storage life of sterilized concentrated milk. 
M. E. SreHarer AND A. M. Swanson, Univer- 
sity of Wisconsin, Madison. 

Whole milks concentrated to 36.5% T.S. were 
used throughout this study. Samples were stored 
at 70 and 110° F. Evaluations at weekly in- 
tervals were made by the following methods: 
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Viseosity measurements were made with a 
Brookfield viscosimeter; solubility indices were 
run, using the official method of the A.D.M.I. 
with slight modifications in time and speed of 
centrifuging; sedimentation values were ob- 
tained by determining the weight per cent of 
sample which sedimented when operating a 
Spineo Ultracentrifuge at 40,000 r.p.m. with a 
No. 40 rotor head for 1 hr. 

As the solubility index value increased, the 
stability as related to gelation increased. Solu- 
bility indices of 0.4 or slightly higher were 
found to be most beneficial. It has also been 
shown that the basie viseosity of the freshly 
canned product has an inverse relationship 
to the solubility index. The per cent sediment 
decreased as the initial forewarming tempera- 
ture inereased. Viscosities increased slowly 
on storage at 70 and 110° F., at first followed 
by a very rapid inerease to the gelled state. 
Samples having the longest storage life be- 
came unsatisfactory due to the formation of 
sediment rather than gelation. These sam- 
ples had the highest solubility indices. 


M35. The effect of deaeration on the flavor 
stability of concentrated sweetened cream. 
H. A. ANDERSON, R. W. BELL, AnD R. P. Trrts- 
LER, Kastern Utilization Research and Develop- 
ment Division, USDA, Washington, D.C. 

Concentrated sweetened cream is a new dairy 
product that contains approximately 40% fat, 
32% sucrose, 20% water, and 8% S.N.F. It is 
prepared by blending high fat cream, sucrose, 
and §.N.F. in suitable proportions. As in sweet- 
ened condensed milk the sucrose, amounting 
to 60-65% in the water portion, acts as a pre- 
servative. During mixing and later processing, 
air is incorporated and the product is susceptible 
to the development of an oxidized flavor. Flavor 
seores and peroxide values indicate that deteri- 
oration can be arrested during storage by de- 
aeration. Upon removing air by gentle boiling 
under vacuum and vacuum packaging, concen- 
trated sweetened cream retained its flavor and 
there was practically no increase in peroxide 
values during 6 mo. at 40° F. During 6 mo. at 
70° F. the flavor seore decreased from 37.5- 
35.8 and there was no increase in the peroxide 
value. The nondeaerated samples deteriorated 
much more rapidly. After only 3 mo. storage at 
40° F., their flavor score was 33.7, and at 70° 
F. their score was 29. During the same period 
the peroxide values increased rapidly. 


M36. Resistance to heat-shock damage in ice 
cream containing corn sweeteners with differ- 
ent dextrose equivalents. P. G. Krenry AnpD 
D. V. JosepHsSoN, Pennsylvania State Univer- 
sity, University Park. 

Ice cream containing various types and quan- 
tities of corn sweetener was stored at 0° F. 
in a retail cabinet. Samples were scored at 
weekly intervals for 5 wk. In each series of 
trials the corn sweeteners evaluated included 
dextrose (100 dextrose equivalent), 62 D.E. 
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syrup, 42 D.E. syrup, and either 24 D.E. or 
15 D.E. syrup solids. Corn sweetener levels 
studied were 0, 2, 4, and 5%. 

Protection against the development of a 
coarse texture during sterage was found to be 
an inverse function of the dextrose equivalent 
(D.E.) of the corn sweetener. Ice cream con- 
taining the corn sweetener with the lowest dex- 
trose equivalent (15 D.E.) maintained its initial 
body and texture better during storage than 
any of the other samples. The 42 D.E. syrup 
was more effective than 62 D.E. syrup. Dex- 
trose (corn sugar) afforded the least protec- 
tion against heat-shock damage in ice cream 
during storage. 


M37. Variations of soft-serve ice cream 
churning times caused by certain rations fed 
to dairy cows. D. R. Frazeur ann C. H. Nouuer, 
Purdue University, Lafayette, Indiana. 

It has been stated that the feed cows receive 
can affect the degree of fat saturation and 
thereby alter churning times of soft-serve ice 
cream. This study was designed to test this 
premise. 

Cows 94C and 49C of the Purdue Dairy Herd 
were selected to receive varied rations. During 
a preliminary period the fat from these cows 
was found to average 34.9 Hanus I, units and 
this fat was used as a medium-saturated fat. 
The same two cows were then fed a grain supple- 
ment with corn cobs as the roughage. The I, 
value dropped to 29.4 units in three days and 
to 20.4 units within 2 wk. This was used as the 
relatively saturated fat. Freshly cut alfalfa was 
fed with a grain supplement and the cows in- 
creased the I, value of their fat from 27.7 to 
34.9 units. Feeding a corn oil-skimmilk emul- 
sion through the fistula of a rumen-fistula cow 
raised fat saturation from 28.7 to 36.6 units 
in 10 hr. and to 43.5 units in three days. 

Using standard mix composition, processing 
methods, and freezing techniques the soft-serve 
ice cream churning times were obtained for 
mixes containing these fats. In all cases, it was 
found that as the degree of fat saturation de- 
creased, chrrning times increased. 


M38. An explanation for reduced incidence 
of sandiness. T. A. Nickerson, University of 
California, Davis. 

Formerly, sandiness was a serious defect 
which frequently developed in commercial ice 
cream. At the present time it is rarely en- 
countered. Thirty-six commercial samples were 
stored for 6 mo. at 12° F., but only five became 
sandy during this period. Apparently, lactose 
crystallization was inhibited in these samples 
by processing or by some material that formerly 
was not present in ice cream. The substitution 
of corn syrup solids for a portion of the sucrose 
has been adopted during the period when sandi- 
ness céased to be a problem. In experimental 
samples the use of corn syrup solids did not 
delay the development of crystal nuclei nor re- 
tard lactose crystallization after the nuclei de- 
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veloped. Drawing ice cream from the freezers 
at low temperatures and rapidly hardening the 
ice cream accelerated nuclei development. Emul- 
sifiers were not effective in retarding lactose 
crystallization. The use of vegetable gum stabil- 
izers of various types was shown to be the pri- 
mary factor responsible for the low incidence 
of sandiness. The stabilizers inhibited the de- 
velopment of crystal nuclei, but did not retard 
the rate of erystallization when nuclei were 
added. 


M39. Effects of surface active agents on milk 
lipase activity. V. S. Packarp anp J. J. 
JezESKI, University of Minnesota, St. Paul. 
The influence of several surface active agents 
on the activity of milk lipase has been measured 
by fat acidity titration. The effects of these 
reagents on both nonactivated and induced 
lipolysis were observed in both normal and 
spontaneous milks. Addition of an anionic 
reagent, sodium heptadecyl sulfate, produced a 
slight stimulation of lipolysis in normal milk 
ineubated at both 37 and 5° C. Temperature 
(cooling-heating-cooling ) ,agitation-foaming, ho- 
mogenization, and surface (increased surface to 
volume ratio) induced lipolysis was either un- 
affected or only slightly enhanced at low con- 
centrations of anion and inhibited at higher con- 
centrations. A cationic reagent, alkyl (C,-C..), 
tolyl methyl trimethyl, ammonium chloride stim- 
ulated both nonactivated and, to a greater ex- 
tent, induced lipolysis. Mixtures of anionic and 
eationie reagents stimulated lipolytic activity 
substantially in uncooled normal milk; whereas, 
lipolysis in activated milks was only slightly 
stimulated. Several surface-active agents were 
observed to markedly stimulate lipolysis in un- 
cooled spontaneous milk ineubated at 37° C. 


M40. Some factors influencing the A-, B-, 
and C-esterase activity of cows’ milk. T. L. 
Forster, M. W. MontGomery, anv J. E. Mon- 
TouRE, Washington Agricultural Experiment 
Station, Pullman. 

The activity of the A-, B-, and C-esterases in 
many samples of colostrum and milk from 
known sources was determined, using the assay 
procedure suggested by two of the authors 
(J. Dairy Sci., 42: 1903. 1959). Activities were 
expressed as Ay, the ul of CO. evolved by 1 ml. 
milk in 30 min. of incubation using Warburg 
manometric techniques. Milk from 26 appar- 
ently normal cows showed mean A,, values for 
the three esterases as follows: A-esterase, 55; 
B-esterase, 260; and C-esterase, 21. First-milk- 
ing colostrum from 11 cows had mean Ay 
values as follows: A-esterase, 434; B-esterase, 
20; and C-esterase, 328. A-esterase activity 


dropped rapidly during the first few days fol- 
lowing parturition, then more slowly, reaching 
normal in about 1 mo. B-esterase activity in- 
creased slowly, reaching average in about 2 mo., 
but tended to gradually increase during the 
entire lactation period. C-esterase activity de- 
creased very rapidly, reaching a normal level in 


5-10 days. Miik from a limited number of 
mastitie quarters showed much greater A-ester- 
ase activity than did milk from normal quarters. 
The first milk drawn from the udder at milking 
time may differ slightly from the last milk 
drawn, in the activity of one or more of these 
esterases. 


M41. The specificity of milk lipase toward 
the primary ester groups of triglycerides. 
G. W. GAnprErR AND R. G. JensEN, Storrs Agri- 
cultural Experiment Station, Storrs, Connecti- 
cut. 

Two obtain data concerning the positional spe- 
cificity of milk lipase, the investigators studied 
the fatty acid composition of the hydrolytic 
products of two triglycerides, (2-palmitoyl 
diolein and 2 oleoyl dipalmitin), synthesized by 
an unequivocal method. These triglycerides were 
then subjected to hydrolysis at pH 6.8 by milk 
lipase. The lipid material was extracted, the 
fatty acids isolated on Amberlite TRA-400, and 
the neutral fats separated on silicie acid columns. 
Subsequently, the methyl esters of each fraction 
were prepared, by esterification or transesteri- 
fication with acidic methanol, and analyzed by 
gas-liquid chromatography. The fatty acid com- 
position of the hydrolytic products indicated 
that milk lipase exhibits considerable specificity 
for the primary ester groups of these tri- 
glycerides. 


M42. Comparison of the Cenco, Ohaus, and 
Mojonnier methods for determining total solids 
of dairy products. M. E. Horriin anv J. J. 
SHEvRING, University of Georgia, Athens. 

The primary objective of the study was to, 
evaluate the reliability of the Ohaus and Cenco 
machines compared with the Mojonnier method 
of determining T.S. of some dairy products. 
Six samples of milk, ice cream mix, and con- 
densed milk were tested in replicates of four. 
Dunean’s Multiple Range Test and analyses of 
variance were appropriate statistical tech- 
niques used to evaluate the data. The means 
of three products using the different machines 
were as follows: 


Mojon- 

Cenco Ohaus nier 

Ice cream mix... 36.68 36.63 36.65 
Milk 11.66 11.64 11.63 
Condensed milk 26.31 26.27 26.28 


The standard error of the means (SX) of the 
three products were as follows: Ice cream mix, 
0.012, milk, 0.012, condensed milk, 0.015. An- 
alyses of the data indicated that there were no 
significant differences between the Cenco, Ohaus, 
and Mojonnier methods, at the 5% level of 
probability, in determining T.S. of milk, ice 
cream mix, and condensed milk. The average 
time required for determining the T.S. of milk 
was 40 min. for the Mojonnier, 33 min. for the 
Ohaus, and 18 min. for the Cenco method. 


M43. Exploratory analyses of silage volatiles 
which may affect milk flavor. Max E. Moraan, 
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Storrs Agricultural Experiment Station, Storrs, 
Conneetieut. 


Conventional methods were employed in the 
separation of steam volatiles from several silages 
into carboxylic, phenolic, carbonyl, and residual 
neutral fractions. Gas-liquid chromatography 
(GLC) of the methyl esters of the acids from 
various silages revealed the presence of the 
C. to C, normal and the C, and C; iso-acids. The 
carbonyls liberated from a bisulfite complex 
were converted to 2,4-dinitrophenylhydrazones 
and the precipitated derivatives exhaustively ex- 
tracted with nitromethane-saturated hexane. 
An insoluble derivative from all silages was 
identified as that of benzaldehyde. The sol- 
uble derivatives were only partially resolved 
on nitromethane-hexane-Celite columns. Par- 
ent carbonyls in the resulting fractions were 
regenerated and flashed into a GLC column 
(J. W. Ralls, Anal. Chem., in press. 1960). 
Identification of the C.-C, normal and C, and 
C; isoaldehydes, the C, and C, methyl ketones, 
and phenylacetaldehyde in various silages was 
based upon the retention times of carbonyls 
regenerated from known derivatives. GLC 
analyses of distillates (boiling to 160°C.) of 
the residual neutral fractions revealed that 
C,-C; normal, C,-C,; iso-, and C, and C, see- 
ondary alcohols, and ethyl acetate and ethyl 
butyrate may be present in various silages. 
A number of compounds in the small high- 
boiling residue have yet to be identified. Typi- 
eal silages aroma seems to be associated with 
the neutral fraction and appears to be due to 
a complex mixture of compounds. 


M44. Gas chromatography of volatiles of 
fermented milk products. V. S. Bavisorro, 
L. A. Rook, anp R. S. LesNniewsk1, Paul- 
Lewis Laboratories, Inc., Milwaukee, Wiscon- 
sin. 


A dual-column, low-temperature operated gas 
chromatograph was used to separate and iden- 
tify a number of volatiles which contribute, in 
varying degrees, to the flavor of milk, starter 
cultures, and various types of cheese. These 
volatiles include diacetyl, ethyl alcohol, acetal- 
dehyde, acetone, 2-heptanone, and ethyl acetate. 
Other volatiles have been separated and are in 
the process of being identified. Liquid samples 
were distilled directly, whereas cheese samples 
were extracted with water in an Osterizer and 
then distilled. In all cases, the aqueous distil- 
lates were injected directly into the gas chro- 
matograph. The use of organic solvents for ex- 
traction was avoided, mainly because of the in- 
troduction of a solvent background on the gas 
chromatograms. To evaluate the potential of 
gas chromatography as an in-process quality 
control tool for the evaluation of volatile flavor 
components, a study of the entire ripening 
period of Blue Cheese is being conducted in a 
Blue Cheese plant. The interpretation and im- 
plications of the data obtained will be dis- 
cussed. 


M45. Volumetric determination of calcium 
and magnesium in milk and blood plasma. 
T. H. Kamat, University of Missouri, Colum- 
bia. 

For calcium analyses 10 ml. of 1.5% or 0.06% 
Na-EDTA are added, respectively, to 5 ml. of 
milk or 3 ml. of blood plasma. Ten milliliters 
or 5 ml. of Buffer I (KOH-KCN, pH 13.0) and 
20 mg. or 5 mg. of calcein indicator are added 
to the milk or plasma samples, respectively. 
The excess Na,.EDTA is back-titrated, respec- 
tively, with 0.1 or 0.005% Ca*+ (CaCl. standard 
solution) until a deiinite green fluorescence ap- 
pears as an end point. The amount of Na.EDTA 
which reacted with calcium is caleulated and 
multiplied by the titer for calcium to obtain 
the amount of calcium in the sample. For mag- 
nesium determinations 5 ml. of milk, 10 ml. 
of 15% Na.EDTA, and 10 ml. Buffer IT 
(NH,OH-NH,Cl, pH 10.0); or 3 ml. plasma, 
10 ml. of 0.06% Na.EDTA, and 5 ml. Buffer IT 
are mixed together. Five or ten drops of Erio- 
chrome Black T indicator are added to milk or 
plasma, respectively. The excess NasEDTA is 
back-titrated with 0.02 or 0.005% Met+ (MgCl. 
standard solution) until the appearance of the 
first change in color to blue violet. The amount 
of Nas.EDTA which reacted with calcium is 
subtracted from that which reacted with the 
sum of the caleium and magnesium. The result 
is multiplied by the titer for magnesium, to 
obtain the amount of magnesium in the sample. 
Dilution with water is avoided and titration is 
carried out under artificial fluorescent light. 


M46. Heat coagulation of milk from indi- 
vidual cows. JOHN BELEC AND RoBErT JENNESS, 
University of Minnesota, St. Paul. 


Forewarming at 90° C. for 10 min. of bulk 
milks from various herds and a commercial 
plant invariably stabilized them against heat 
coagulation at 135° C. after a 2:1 concentration. 
Milks from individual cows in the University 
herd were not stabilized by this forewarming 
treatment. These experiments were performed 
on skimmilk separated at 35° C. and heated 
in a laboratory tubular heater or in stainless 
steel tubes. Concentration to 2:1 (i.e., to one- 
half the original volume) was accomplished in a 
rotating flash evaporator. Heat coagulation 
time was determined by rocking a 1-ml. sample 
in a sealed Pyrex tube in a silicone oil bath at 
135° C. until the first visual coagulation. Un- 
concentrated raw bulk skimmilks had heat coag- 
ulation times of 15-40 min., which was reduced 
to 10-25 min. by heating at 90° C. for 10 min. 
The 2:1 concentrates had coagulation times of 
5-10 min. if not forewarmed and 10-25 min. 
when forewarmed. The heat stability of skim- 
milks from individual cows varied widely and in 
numerous eases the 2:1 concentrate had a co- 
agulation time of 1-10 min. which was un- 
affected by forewarming. However, composites 
prepared from a number of such individual un- 
stabilizable milks usually were stabilized by fore- 
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warming after mixing. Forewarming the indi- 
vidual milks before mixing did not stabilize the 
composite. 


M47. Sedimentation of concentrated milks. 
H. K. Wiuson anv E. O. Herrerp, University 
of Illinois, Urbana. 

Heating milks above the level required for 
sterilization resulted in greater increases in the 
rates of sedimentation and packing after sedi- 
mentation. Sedimentation constants for raw 
milks at time of maximum depth of sediment 
were approximately 400 x 10. For sterile 
milks, the constants ranged from 900-3,000 x 
10°. When milks were concentrated either in a 
vacuum pan or in glass laboratory equipment, 
including milks concentrated under aseptic con- 
ditions, the sedimentation curves of the recon- 
stituted milks were similar to the respective 
curves of the milks before concentration. Re- 
constituted sterilized concentrated milks yielded 
sedimentation constants from 15,000-114,000 
x 10°. Upon substituting estimated values 
for density of the particles in the equation 
@ ™ 18 7S 





it was found that the particles 
P~Po 

should be visible under the microscope with 
450 <X magnification. When microscopically esti- 
mated measures of the diameters of the particles 
were substituted in the equation, the value of 
the expression (p-p,) became approximately 
0.1. Microscopic examination, confirmed by a 
phase microscope, revealed that particles were 
made up of nuclei of fat and irregular particles 
surrounded by protein material. In many milks 
all the fat sedimented with the protein. 


M48. Ferricyanide reduction values of differ- 
ent milks. I. I. Perers anp C. A. Mounay, 
Texas Agricultural Experiment Station, Col- 
lege Station. 

The ferricyanide reduction test of Choi et al. 
(J. Milk and Food Technol., 16:241. 1953.) 
was modified to improve its sensitivity and used 
on authentic samples of raw and pasteurized 
milk as well as on blends with reconstituted 
milk. In general, the P.R.S. (protein-reducing 
substance) values, based on ferrocyanide formed 
per milliliter of milk, were higher for raw 
Holstein than for Jersey milk (37.30 vs. 29.70). 
A significant negative correlation between per 
cent fat and P.R.S. value was observed with 
Holstein but not with Jersey milk. Pasteuri- 
zation increased the P.R.S. value of milk of both 
breeds by about 60%. Double pasteurization 
resulted in a 20% increase in P.R.S. value over 
that of single pasteurization. Additions of 3, 5, 
and 7% of reconstituted milk (low heat N.D.M.) 
to natural raw milk followed by pasteurization 
resulted in 37, 70, and 100% increases of P.R.S. 
values, respectively, over those of the pasteur- 
ized control milk. 


M49. The effect of the structure of some mer- 
captans on their amperometric titration with 


silver nitrate. K. Arpara AND E. O. HERREID, 
University of Illinois, Urbana. 

The —SH groups are the most reactive groups 
in proteins and they oxidize to the stable, co- 
valent, cross-linked disulfide bond. The amper- 
ometrie method was used to determine free -SH 
groups in milk heated to different temperatures. 
In standardizing the apparatus, the AgNO, 
titer for cysteine - HCl was always about 25% 
too high. The literature revealed similar unex- 
plained results. The reasons for these diserep- 
ancies were studied. Mercaptans of different 
structures were titrated with 0.001 N AgNO,. 
The -SH groups in thiocetamide, a-toluen- 
ethiol, mereaptoacetic acid, 2-mereaptoethyl- 
amine * HCl, pi-homocysteine thiolactone, N- 
acetyl-pL-homoeysteine thiolactone, L-cysteine 
methyl ester, N-acetyl-pu-penicillamine, and S- 
methyl-L-cysteine were titrated, quantitatively, 
with AgNO,, but -—SH values for L-cysteine ° 
HCl -H.O and pt-penicillamine were about 25% 
too high. The effect of pH appeared important. 
Cysteine - HCl has three dissociating constants. 
The carboxyl group is completely ionized at the 
pH of the amperometric titration. At pH 11 
and above, the -SRNH predominates, but at 
pH 9.0 and below, this form is negligible and 
the -SRNH;* predominates. It appears that 
both forms are responsible for the high values 
and UV analyses suggested that Ag* reacts 
with the NH. group to form complex spectra. 


M50. Effect of storage, preheat treatment, 
concentration, and sterilization on the heat- 
produced sulfhydryl compounds of milk. P. S. 
Rao anv I. A. Gounp, Ohio State University, 
Columbus. 


Factors of low-temperature storage of raw 
milk, forewarming treatment, concentration 
(2:1), and sterilization were investigated to 
find a combination of factors which would re- 
sult in the minimum production of active sulf- 
hydryl groups (-SH) by heat treatment. Pro- 
duction of -—SH compounds was achieved by 
heating the milk to 90° C/30 min. The -SH 
groups were measured by the thiamine disulfide 
(TDS) method and by hydrogen sulfide (H.S) 
determinations (Boyd and Gould, J. Dairy Sei., 
40: 1294. 1957). Storage of raw milk at 40° F. 
for periods up to 48 hr. resulted in fluctuations 
in the amount of heat-produced —SH groups: 
ADS and H.S values varied 17 and 12%, re- 
spectively, during storage. Of the preheat 
temperatures of 131, 140, 149, and 158° F. for 
15 min., the 140° treatment was most effective 
in decreasing the heat-produced —SH concentra- 
tion: The TDS and H.S values were decreased 
28 and 34%, respectively, in comparison to the 
control. 

Milk preheated at 140° F/15 min., fore- 
warmed at 190° F., and condensed 2:1 had 
lower TDS values (26%) and H.S values (69%) 
than those of the original milk. The H,S 
content was more affected than the TDS values 
by forwarming and condensing. Sterilization of 
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the low-temperature, forewarmed concentrated 
milk (245° F. for 15 min.) further reduced the 
H.S and TDS values and yielded a product 
differing in characteristics from those samples 
having higher or lower preheat treatments. 


M51. Thermoduric microorganisms present in 
bulk-tank farm milk in Iowa. R. A. BucHANAN 
anD F. E. Newson, Iowa Agricultural Experi- 
ment Station, Ames. 

Spore-forming bacteria ordinarily were the 
predominant thermoduric bacteria in milk hav- 
ing a thermodurie count of less than 1,500/mil- 
liliter. In samples in which the thermodurie 
organisms were predominantly spore-formers, 
the count was slightly higher when plates were 
incubated at 35° C. than when an incubation 
temperature of 32° C. was used. When the ther- 
modurie count of the milk was high, strepto- 
cocci and micrococci predominated. When strep- 
tococei predominated, the count at 35° C. was 
approximately the same as the count at 32° C. 
When micrococei predominated, the count at 
32° C. usually was significantly higher than the 
count at 35° C. Mycobacteria, actinomycetes, 
and still unidentified gram-positive rods which 
produced an alkaline reaction in litmus milk 
each constituted less than 10% of the total 
thermodurie flora. A temperature of 32° C. 
was more satisfactory than 35° C. for ineu- 
bating plates for the Standard Plate Count on 
laboratory-pasteurized bulk-tank milk samples. 
The pasteurization resistance of individual 
strains of thermoduric bacteria showed wide 
variations, depending in part on the growth and 
storage conditions before pasteurization. Ad- 
ditional samples of milk are being examined. 


M52. Substituting the membrane filter for the 
standard plate count in the bacteriological ex- 
amination of milk. R. T. MarsHALt Anp J. E. 
EpMOoNDSON, University of Missouri, Columbia. 

The adapted membrane filter (MF) tech- 
nique for water analysis has been used for the 
enumeration of bacteria in milk. Major changes 
include size of sample, type of medium, dilution 
of sample, and length of incubation. Compari- 
son of the Dairy Assay (DA) type membrane 
filters with Standard Plate Count (SPC) gave 
slightly higher correlation than did the Hydrosol 
Assay (HA) filters. All filter counts were made 
at 20-24 hr. of ineubation. Double strength 
milk-protein hydrolysate (M-PH) broth gave 
more favorable results when compared to single 
or triple strength M-PH, TGEM, and enrich- 
ment broths. When attempting to compare the 
MF and SPC methods on the basis of total 
counts, the 20% method was used. The MF 
count showed significantly higher counts in 12 
samples, lower in 22 samples, and no difference 
in 32 samples. 

Fourteen comparisons of carrier agents for 
milk samples were made using buffered distilled 
water tempered to 45° C. and water containing 
0.1% wetting agent. Results for wetting agent 
were significantly higher (20%) in two samples, 


while nine were significantly higher for the 
warmed, buffered distilled water. The use of 
dyes, particularly TTC, when used at concen- 
trations as low as 0.0025%, inhibited the growth 
of some species of microorganisms found in 
Grade A raw milk samples. 


M53. Anaerobic studies with antibiotic-sensi- 
tive bacteria. R. A. Leprorp anp F. V. Kost- 
KOWSKI, Cornell University, Ithaca, New York. 

Sarcina lutea and Staphylococcus aureus 
have been characterized as displaying strong 
aerobic requirements for metabolic activity. 
They have also been suggested as test organisms 
for assay methods of antibiotics by the Food and 
Drug Administration. Strains of these organ- 
isms were studied after exposure to oxygen- 
deficient environments. Measurements were 
made as to the effectiveness of anaerobiosis on 
retarding growth of strains studied at 5, 21, 
and 37° C. Following anaerobiosis for various 
periods of time, observations were made for 
growth resumption and retention of sensitivity 
to penicillin. The data indicated that both 
S. lutea and S. aureus retain sensitivity to peni- 
cillin in a concentration of 0.1 unit/milliliter 
after being subjected to conditions of anaerobi- 
osis for 18 days at 21° C. Strains of penicillin- 
sensitive Bacillus subtilis under similar ex- 
posures retained an ability to survive and to 
grow rapidly after anaerobiosis was removed, 
but had lost their sensitivity to penicillin. Ex- 
planations for this phenomenon, and rectifica- 
tion, were studied fully. 


M54. Effect of pH and brine concentration 
on the thermal process required to preserve 
canned cheese spreads using PA 3679 as a test 
organism. J. A. Jaynes, I. J. Priva, anp L. G. 
Harmon, Michigan State University, East Lan- 
sing. 

The effect of pH and brine concentration was 
determined on the thermal process required to 
destroy and to attenuate spores of PA 3679 of 
a known heat resistance in a cheese spread. A 
single lot of cheese spread base was used for all 
tests. Heating tests were conducted with thermal 
death-time cans (size 208 x 006) heated in 
miniature retorts. Two methods were utilized 
for the recovery of viable spores after the 
thermal process. (a) The extent of heat de- 
struction was determined by subeulturing in 
liver broth 0.01 g. of product frem each can. 
(b) The extent of heat attenuation was deter- 
mined by incubating the cans and examining 
them periodically for swells. D values were 
ealeulated from the results, using the Schmidt 
method. 

The results of this study revealed that the 
brine concentration had no effect on the destruc- 
tion of the spores by heat, but that a decrease 
in pH resulted in decreased heat resistance of 
the spores. The D.; values of PA 3679 in the 
cheese spread at pH 5.50, 6.25, and 7.00 were 
4.6, 6.8, and 8.4 min., respectively. The Z values 
remained constant at 18° F. The heat attenua- 
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tion tests indicated that both an increase in brine 
concentration and a decrease in pH reduced 
the amount of heat required to inhibit the 
growth of PA 3679. 

M55. Chemical changes in bacteria heated in 
milk and other media. W. A. Moats, Market 
Quality Research Division, USDA, Beltsville, 
Maryland. 

The effect of heating bacteria in milk on 

direct microscopic counts was determined. The 
periodic acid—bisulfite-toluidine blue (PST) 
and the aniline oil-methylene blue (AOMB) 
stains were compared. The PST stain gave 
quantitative recovery in all cases, while the 
AOMB procedure did not stain gram-nega- 
tive rods after heating. Gram-negative rods 
were also poorly stained by the PST method 
but could be counted. Experiments were 
run to determine the chemical changes tak- 
ing place which led to loss of stainability 
when bacteria were heated in milk. The 
proteose-peptone fraction of milk was primarily 
responsible for the loss of stainability. Mineral 
salts were less effective. Loss of stainability 
was associated with extraction of nitrogen and 
phosphorus-containing materials from the cell. 
These were identified as nucleic acids. The 
superior results obtained with the PST stain are 
attributed to the fact that polysaccharides as 
well as nucleic acids are stained. Strains of bae- 
teria which contain little polysaccharide stain 
poorly by this procedure when nucleic acids are 
removed. 
M56. Growth of staphylococci in condensed 
skimmilk at low and moderate temperatures. 
E. GeorGe, Jr., AND J. C. OLSON, JR., Univer- 
sity of Minnesota, St. Paul. 

Previous studies indicated that Staphylococcus 
aureus grew optimally, or nearly so, at temper- 
atures ranging from 90-113° F. in condensed 
skimmilk having T.S. ranging from approxi- 
mately 30-50%. Additional growth studies on 
three cultures in condensed skimmilk (40% 
T.S.) were conducted at 40, 45, 50, 60, 70, and 
80° F. The initial population of the inoculated 
condensed skimmilk was approximately 10,000/ 
gram. At 40° F., no increase in population of 
the three cultures was noted at the end of 52 
days of incubation. One culture at 45° F. 
began to grow after 14 days and reached a pop- 
ulation of 660 million at the end of 45 days; a 
second culture at the same temperature showed 
no growth of staphylococci after 37 days but, 
at that time, a gram-negative contaminate was 
observed and further incubation was discon- 
tinued; the third culture at this temperature 
failed to show evidence of growth after 52 days. 
Maximum populations of all three cultures were 
generally reached in 16 days at 50° F., 4 days 
at 60° F., 52 hr. at 70° F., and 24 hr. at 80° F. 
M57. Bactericidal effectiveness of hydrogen- 
peroxide-catalase treatments on Staphylococcus 
aureus. N. F. Otson anp W. V. Price, Uni- 
versity of Wisconsin, Madison. 
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This study was made to determine if Staphy- 
lococcus aureus which might be in raw milk 
could be eliminated by hydrogen-peroxide-cata- 
lase treatments without pasteurization. Pure 
cultures were grown in sterile milk at 37° C. 
for 22-24 hr. Aliquots of the milk culture were 
transferred to sterile milk in which H,O, was 
destroyed by catalase and surviving organisms 
were enumerated. Duration of holding at 
130° F. was found to have a greater effect on 
the bactericidal efficiency of the treatments than 
variations in concentration of H.O. from 0.02 
to 0.12% (0.057 to 0.34% of a 35% H.O, 
solution). Eight inoculated milk samples were 
treated with 0.06% H.O, for 25 see. at 125° F., 
cooled to 88° F., and portions held for 0, 5, 10, 
15, and 25 min. before adding catalase. Means 
and standard deviations of the per cent destruc- 
tion of staphylococci during the five holding 
periods were 88.1 + 10.6, 92.0 + 6.6, 96.0 + 4.8, 
96.9 + 3.5, and 97.9 + 2.8, respectively. 


M58. Galactokinase and galactowaldenase en- 
zyme activity of Streptococcus lactis. K. M. 
SHAHANI, Department of Dairy Husbandry, 
University of Nebraska, Lincoln. 

The objectives of this study were to ascertain 
whether Streptococcus lactis possesses classical 
lactase, galactokinase, and galactowaldenase en- 
zyme systems. Using the technique of Leloir 
and Trueco, with a few modifications, it was 
observed that the organisms contained approxi- 
mately 6.65 units of galactokinase/5 ml. of 
sonicate prepared from about 500 mg. of the 
organisms. Penicillin and streptomycin had no 
effect on the kinase, and aureomycin and terra- 
mycin inhibited it completely. Using Hansen’s 
technique, the extract was found to contain 3.25 
units of galactowaldenase/milliliter. The organ- 
isms seem to contain also phosphoglucomutase 
and glucose-1,6-di PO, to convert glucose-1- 
PO, to glucose-6-PO,. Penicillin inhibited 33- 
50% of the waldenase activity. Galactose utili- 
zation seems to be carried by the glycolysis after 
it is phosphorylated and transformed to glu- 
cose-1-PO,. While the organisms contained both 
the kinase and waldenase enzymes, lactase could 
not be detected. Since in some animal tissues 
lactose-1-phosphate may be an intermediate in 
lactose biosynthesis, studies were made to de- 
termine whether lactose was phosphorylated 
before assimilation. Enzymes similar to sucrose 
and maltose phosphorylases could not be de- 
tected. How galactose is cleaved from lactose in 
the absence of lactase will be discussed. 


M59. Antibiotic resistance of starter cultures 
belonging to Streptococcus. R. J. RicHarps 
AND H. E. Kennepy, Ohio State University, 
Columbus. 

The ability of 32 single-strain starter cultures 
to produce acid in the presence of low levels 
of penicillin and chlorotetracycline was de- 
termined. Representative cultures of Strepto- 
coccus lactis, Streptococcus cremoris, Strepto- 
coccus diacetilactis, Streptococcus durans, and 
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Streptococcus thermophilus, used commercially 
in the United States, New Zealand, and Aus- 
tralia, were studied. Titratable acidity after 2, 
4, 6, 8, and 24 hr. of incubation of 1% inoculum 
into sterile skimmilk compared to antibiotic-free 
controls, was used as the criterion of resistance. 
Sixteen of 32 cultures exhibited appreciable re- 
sistance to 0.1 unit or yg. of antibiotic/millilit- 
er. These cultures were further tested at the 
0.1, 0.25, 0.5, and 1.0 levels. At 0.1 unit or mie- 
rogram/milliliter, acid production was more 
markedly decreased by chlorotetracycline than 
by penicillin. Ten cultures were subsequently 
subjected to (a) a selection procedure to isolate 
natural penicillin-resistance mutant cells and 
(b) a training program to induce penicillin 
resistance. Naturally resistant mutants were 
obtained from five of these. Nine of the ten 
cultures were induced to grow in 0.5 unit of 
penicillin/milliliter. Comparisons of acid pro- 
duction by sensitive, induced resistant, and 
naturally resistant counterparts of these cul- 
tures revealed approximately 50% reduction 
in acid development by the resistant strains. 


M60. Acid production in the presence of anti- 
biotics. I. Oxytetracycline inactivating proper- 
ties of a resistant strain of Streptococcus 
lactis. E. Mixonascrik, W. J. HARPER, AND 
H. E. Kennepy, Ohio State University, Co- 
lumbus. 

An oxytetracycline resistant strain of Strep- 
tococcus lactis, which produced acid at a low 
rate, was found to possess binding properties for 
this antibiotic. Experiments were conducted 
wherein 25 mg. of actively growing, wet-packed, 
resistant cells were added to 100 ml. of skimmilk 
containing 1 or 10 p.p.m. oxytetracycline. Fol- 
lowing incubation for 30 min., this milk was 
inoculated with 5% active susceptible starter 
and ineubated for 8 hr. Average titratable 
acidity values of 0.54 and 0.52% were produced 
in the presence of 1 and 10 p.p.m. oxytetra- 
cyeline, respectively. An average of 0.61% 
titratable acidity was obtained with controls. 
The addition of 5% active resistant starter, 
instead of the wet-packed cells, produced 0.51 
and 0.41% titratable acidity in milk containing 
1 and 10 p.p.m. oxytetracycline, respectively. 
Actively growing resistant cells were required 
to demonstrate the antibiotic inactivation phe- 
nomenon. Acetone-dried resistant cells, acetone- 
soluble extract from these cells, or the lyophil- 
ized resistant cells were ineffective in this regard. 
The inactivation of oxytetracycline by resistant 
organisms, in milk cultured with commercial 
sensitive starters, presented a pattern similar 
to that obtained with the single susceptible 
strain. 


M61. Acid production in the presence of 
antibiotics. II. Effect of nutritional additives 
on oxytetracycline- or penicillin-resistant cul- 
tures. H. E. Kennepy, Ohio State University, 
Columbus. 


Development of antibiotic resistance in lactic 
streptococci resulted in reduced acid-producing 
abilities. The addition of certain nutrients stim- 
ulated acid production by both oxytetracycline- 
sensitive and resistant counterparts of Strepto- 
coccus lactis 10D in skimmilk. However, the 
stimulants did not enable the sensitive culture tu 
produce acid in the presence of the antibiotic. 
By supplementing the resistant culture with 
concentrations of 0.1-0.5% peptide-rich ex- 
tracts, an average of 0.62% titratable acidity 
was produced in 8 hr., equivaient to that pro- 
duced by the sensitive control cultures. The 
effective additives included yeast extract, liver 
fraction L, neopeptone, tryptone, milk protein 
hydrolysate, casein hydrolysate, pancrease ex- 
tract, tryptose, and peptonized milk. Penicillin- 
sensitive and resistant counterparts of six 
strains of S. lactis and two strains of Strepto- 
coccus cremoris were grown in skimmilk. Ad- 
ditions of 0.1-0.5% pancreas extract increased 
the rate and total acid production by all of these 
cultures. However, the stimulant did not en- 
hance acid production by the sensitive cultures 
in the presence of 0.5 I.U. penicillin/milliliter. 
Resistant cultures supplemented with pancreas 
extract were able to produce acid equivalent to 
that of the sensitive controls. 


M62. Heat resistance of four strains of psy- 
chrophilic organisms added to skimmilk for 
Cottage Cheese manufacture. R. A. CHAup- 
Hary, S. L. Tuckey, anp L. D. Wirrer, Uni- 
versity of Illinois, Urbana. 


The microorganisms which are perhaps re- 
sponsible for producing the greatest percentage 
of spoilage in Cottage Cheese today are psychro- 
philes—bacteria of the genus Pseudomonas, 
yeasts, and molds. The two main objectives of 
the investigation were: first, to study the thermal 
resistance characteristics of four species of 
Pseudomonas in sterile skimmilk at three 
temperatures, namely, 110, 115, and 120° F.; 
secondly, to study the thermal resistance of these 
organisms during the process of Cottage Cheese 
manufacture. The organisms were Pseudomonas 
putrefaciens, Pseudomonas viscosa, Pseudo- 
monas fragi, and Pseudomonas fluorescens. Re- 
sults obtained permitted the determination of 
the z value for P. fragi, P. viscosa, and P. 
fluorescens, which was 12.4, 8.8, and 8.0, re- 
spectively, for the three organisms. These or- 
genisms did not survive the cooking process of 
12u° F. for 30 min. when they were inoculated 
in large numbers into the skimmilk at time of 
setting for Cottage Cheese. Furthermore, the 
number of organisms at time of cutting the 
curd at pH 4.7 was 10-30% of the original in- 
oculum. None of the added organisms could 
be recovered from the creamed cheese, either 
when fresh or after 1, 2, 3, and 4 wk. of storage 
at 40°F. The results provide evidence that 
these species of Pseudomon,s do not survive 
she cooking process of Cottage Cheese manu- 
facture. 
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M63. Characteristics of the minor proteins of 
milk. M. P. THompson anp J. R. BRUNNER, 
Michigan Agricultural Experiment Station, 
East Lansing. 

The minor proteins of milk have been studied 
in little detail, but appear to contribute sig- 
nificantly to the physieal properties of processed 
milk. The proteins considered as minor were 
Rowland’s proteose-peptone (P-P), Weinstein’s 
minor protein fraction (MPF), Jenness’ whey 
Component 5, and the soluble proteins of the 
fat-globule membrane. This study was under- 
taken to elucidate further the properties of 
these interesting protein fractions and to deter- 
mine if characteristic similarities exist. 

Free-boundary electrophoresis in  veronal 
buffer, pHi 8.6, P/2 0.1 and in HCl/NaCl buffer, 
pH 2.4, P/2 0.1, showed distinctively character- 
istic patterns for each of the protein prepara- 
tions. The P-P, MPF, and Component-5 frac- 
tions showed almost identical ultracentrifugal 
diagrams and §. values for the major com- 
ponent of 0.77 x 10%, 0.84 x 10, and 0.88 
x 10°, respectively, when run in veronal 
buffer, pH 8.6, P'/2 0.1 at 1.5% concentration. 
The soluble membrane protein showed con- 
siderably more heterogeneity, and much fast- 
er sedimenting components, under the same 
conditions. Values for nitrogen, carbohy- 
drate, and the portion of the fraction soluble 
in 12% TCA offer differential criteria of iden- 
tification. 


M64. Isolation and characterization of a 
membrane-protein fraction from the fat- 
globule membrane of raw milk. K. S. Rama- 
CHANDRAN AND R. McL. Wuitney, University 
of Illinois, Urbana. 

A membrane-protein fraction has been iso- 
lated from the fat-globule membrane of fresh 
raw milk which was sufficiently homogeneous 
electrophoretically at pH 8.6 in veronal buffer 
to justify further characterization. The method 
used for its preparation is reasonably simple 
and less drastic than earlier methods used for 
the fractionation of fat-globule membrane pro- 
teins. This protein constituted a major portion 
of the fat-globule membrane protein. Elemental 
analysis indicated the following composition: 
C = 53.21 — 53.77%; H = 7.31 — 7.80%; 
N = 11.58 — 11.87%; S = 0.62 — 0.93%; P= 
0.00 — 0.78%; ash as sulphate = 2.97 — 4.12%; 
O = 24.11 — 25.85%. Spectrographiec analysis 
indicated that the fraction was rich in Cu and 
low in Fe and Mo. While electrophoresis of the 
material at pH 8.6 and 12.0 yielded a single 
maximum, the pattern exhibited distinct hetero- 
geneity at pH 6.9, 3.5, and 1.8. The isoelectric 
point was observed to fall between 3.6 and 3.8. 
Sedimentation analyses indicated a single broad 
maximum at pH 8.6 and 12.0, but heterogeneity 
at pH 6.9 and 1.8. The molecular weight of the 
material was found to be 1,045,000 at pH 8.6 
and 449,000 at pH 12.0. While the material 
does not possess any xanthine oxidase activ- 
ity, it is usually high in alkaline phosphatase. 


M65. Denaturation of the serum proteins of 
skimmilk heated by direct steam injection. 
C. W. Diu, W. M. Roserts, M. W. Carter, 
anpD H. L. Lucas, North Carolina State College, 
Raleigh. 


Skimmilk, preheated to 130° F., was heated 
instantaneously to temperatures ranging from 
160-300° F. by direct steam injection. Holding 
tubes of three different lengths were used to 
obtain short (5-9 see.), medium (10-19 see.), 
and long (40-53 see.) holding times. The per 
cent denaturation of serum proteins ranged 
from 10% at 160° F. for 9 see. to 81% at 
300° F. for 40 see. and bore a sigmoid relation 
to temperature. There appeared to be a basal 
amount of denaturation of approximately 5%, 
occasioned by the heating procedure and inde- 
pendent of temperature. Also, there was a maxi- 
mum possible amount of denaturation of ap- 
proximately 80%, occasioned by the nature of 
the serum proteins. These two extremes were 
linearly related to holding time. A logit trans- 
formation of the per cent denaturation that took 
into account the basals and maxima was lin- 
early related to time and temperature. Esti- 
mation of constants by graphic procedures 
yielded the following relation: 


Log p — 6.8 + 0.090¢ 


= — 10.25 + 0.0248 
67.0 + 0.026t—p 0 en ils " 





in which 
p = per cent of serum protein denatured 
t = time in seconds 
T = temperature in ° F. 


The estimated standard error of prediction for 
the expression was 6.7 percentage units. Ex- 
perimental error as estimated from duplicate 
runs was 7.0 percentage units. 


M66. Estimation of the protein content of 
milk by dye binding with Buffalo Black. 
C. VANDERZANT AND W. R. TENNISON, Texas 
A and M College, College Station. 


The protein content of 300 milk samples 
from Holstein and Jersey cows was determined 
by the macro-Kjeldahl and the dye-binding 
method. The latter procedure was as follows: 
To 0.5 ml. of milk in a plastic tube was added 
20 ml. of a Buffalo Black solution which con- 
tained 600 mg. of dye/liters of phosphate- 
citrate buffer at pH 2.3. The insoluble protein- 
dye complex was removed by centrifugation. 
The amount of unbound dye was determined 
in a colorimeter at 575 my. A linear relation- 
ship was observed between the O.D. values of 
the supernatant fluids and the protein values 
as determined by the Kjeldahl method. The 
protein percentage was calculated from the 
O.D. (D) values by the following equation, 
P=5.19 —3.94D, coefficient of correlation 
r= .97. The protein values (dye-binding 
method) were not affected by (1) storage of the 
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raw milk at 40° F. for seven days with or with- 
out preservative, and (2) pasteurization by the 
HTST method. Certain mastitie and early-lac- 
tation milks gave erratic results. 


M67. Total milk protein and serum protein 
by steam distillation. W. K. Srons, L. F. 
CREMERS, AND N. R. THompson, Virginia Agri- 
cultural Experiment Station, Blacksburg. 

Raw milk and serum, made strongly alkaline 
and steam-distilled, yielded ammonium nitrogen 
in proportion to the protein content. The dis- 
tillation apparatus had a distillation flask with 
a vaeuum-jacketed double expansion bulb and 
a head with platinum gauze filters. The am- 
monium nitrogen was received in boric acid 
and titrated with standard HCl. 

For testing whole milk, 10 ml. of milk, 10 ml. 
of 10 N NaOH, and 10 ml. of 10% BaCl, were 
steam-distilled 10 min. Per cent total protein 
was calculated as milliliters of HCl x N xX 
7.31. Analysis of 30 samples of milk in dupli- 
cate for per cent protein (range from 1.80 — 
4.50%) by the steam-distillation and Kjeldahl 
methods gave a mean, standard error of esti- 
mate, and coefficient of variability of: 3.37, 
+ 0.03, and 0.83; and 3.38, -+ 0.05, and 1.35, 
respectively. 

Per cent serum protein of raw milk was 
determined by a modification of the above pro- 
cedure. The serum was prepared at pH 4.6— 
4.7 and steam-distilled. Analysis of 17 samples 
of milk in duplicate for per cent serum protein 
(range from 0.31-0.78%) gave, respectively, 
a mean, standard error of estimate, and coef- 
ficient of variability of 0.46, + 0.02, and 4.10. 


M68. Column chromatography of casein on 
the adsorbent diethylaminoethyl (DEAE)- 
cellulose. C. A. ZiTTLE, Eastern Regional Re- 
search Laboratory, USDA, Philadelphia, Penn- 
sylvania. 

Whole casein was chromatographed on a 
column of DEAE-cellulose in 0.005 M sodium 
phosphate, pH 6.5. The casein was eluted with 
a constant volume of the phosphate buffer into 
which flowed 0.05 M sodium borate-0.6 M 
NaCl. As the salt concentration of the eluate 
increased, there was a successive appearance of 
casein components in the eluate. Minor com- 
ponents appeared in the eluate at a salt concen- 
tration of 0.15 M, followed by a sharp peak 
that was identified by paper electrophoresis as 
B-casein. Next, a major peak appeared with a 
shoulder on the near side. The shoulder con- 
tained a mixture of a- and §-caseins, the re- 
mainder of the peak was a-casein. Similar 
chromatography of the a-casein complex did 
not resolve the components. For subsequent 
experiments, the a-casein complex was frac- 
tionated by precipitating the Ca-sensitive 
casein with Ca ions, and applying chroma- 
tography to the Ca-insensitive fraction. The 
x-easein, the component of major interest, 
was strongly adsorbed to the DEAE-cellulose 
and was not eluted when the concentration 
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of NaCl was 1 M. It was displaced, how- 
ever, by OH ions. This component was 
identified as «-casein by stabilizing ability, 
and cheracteristic behavior on electrophoresis 
and ultracentrifugation. 


M69. Molecular structural studies on casein. 
W. G. Goppey anp C. W. Gexrke, University 
of Missouri, Columbia. 

Viseosity of rennet-treated milks was not 
altered during the enzymic phase of rennin 
action. a- and x-caseins were prepared by pre- 
cipitation from a 4.6 M urea solution. The 
a-easein was centrifugally separated as calecium- 
a-caseinate micelles from an 0.03 M Ca Cl, 
solution, 0° C., pH 7.0. Ca-free caseins were 
prepared with ion exchange resins, adjusted to 
pl, lyophilized, and electrophoretically charac- 
terized. Differential thermal analysis studies 
were made on acid-precipitated, a-, and x-caseins 
before and after rennin action. The thermo- 
grams show denaturation by breaking of helical 
hydrogen bonds at 45-60° C. X-ray diffraction 
patterns on the caseins show differences in 
R-group spacings, and suggest some erystal- 
line structure. Small angle X-ray scattering 
studies of undernatured casein at pH 7.5 show 
that they possess an average radius of gyration 
of 30 to 40 A. X-ray diffraction patterns and 
X-ray scattering curves on caseins before and 
after rennin action and heat denaturation will 
be presented. These data will be compared 
with studies on other globular protein systems, 
i.e., gluten. The techniques of differential ther- 
mal analysis, X-ray diffraction, and X-ray seat- 
tering are useful in determining molecular strue- 
ture. A theory of molecular structure, denatu- 
ration, polymerization, and interaction of casein 
molecules is postulated. 


M70. A method for the isolation of the cal- 
cium-insensitive casein fraction from whole 
casein. H. E. Swaiscoop anp J. R. BruNNER, 
Michigan Agricultural Experiment Station, 
Kast Lansing. 

Waugh and von Hippel (J. Am. Chem. Soe., 
78: 4576. 1956.) reported the isolation of a 
casein fraction, rich in a Ca-insensitive com- 
ponent, which they call x-casein. The isolation 
required high-speed sedimentation and the 
yields were low. This paper reports a relatively 
rapid and simple procedure for obtaining a 
«-rich fraction from whole casein. 

Acid-precipitated casein was dissolved in 6.6 
M urea to 2-3% (w/v) concentration. Solid 
TCA was added at room temperature to a con- 
centration of 12% (w/w). The pre¢ipitate can 
be removed by centrifugation (2,000 x G for 
30 min.) or filtration. The supernatant was 
raised to pH 7.0 with concentrated NaOH and 
dialyzed to remove TCA. The protein concen- 
tration is adjusted to 2% by pre-evaporation, 
adjusted to 0.2 M with respect to Ca ion, and 
allowed to stand for =12 hr. at 4° C. The en- 
suing precipitate was removed by centrifuga- 
tion (2,000 x G for 30 min.) or filtration. The 
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supernatant was dialyzed to remove Ca and 
freeze-dried. 

From 1,090 g. of wet casein (= 40% solids) 
60 g. of Ca-insensitive fraction was obtained. 
An electrophoretic analysis of this fraction 
showed two components: the major component 
comprised 90% (area) of the pattern and has 
a descending mobility in veronal, pH 8.6, 1/2 
0.1 of — 6.1 x 10°; the minor component ap- 
peared to be §-easein. 


M71. The effect of pH and concentration of 
scluble calcium on rennet curd tension. U. S. 
AsSHWoRTH AND JosEPH NeEBE, Washington 
State University, Pullman. 

When the pH of milk is lowered either by the 
slow addition of acid or by starter development, 
there is a marked increase in rennet curd ten- 
sion, along with a rise in the Ca content of the 
whey. After reaching a maximum value the 
eurd tension decreases with further acidity de- 
velopment, although the soluble Ca concentra- 
tion continues to rise. When the rennet is 
added in lower concentrations than a 1: 5,000 
dilution of commercial rennet, the curd 
tension increase occurs at lower pH values. 
The addition of either CaCl, or NaH.PO, to the 
milk causes a more rapid curd tension increase 
than the control. When the molar ratio of mo- 
novalent to divalent cations becomes greater 
than 2.0, eurd tension decreases. The rela- 
tion of these findings to theories of rennin 
action will be discussed. 


M72. Electrophoretic changes in casein and 
casein fractions resulting from rennin action. 
J. O. Youne anp U. S. AsHwortH, Washing- 
ton State University, Pullman. 

Rennin, acting on Na sols of casein and 
casein fractions for a period corresponding to 
the time required for coagulation in the presence 
of Ca, produced no changes in the paper electro- 
phoretic patterns of the substrates. During 
this period, nondialyzable, trichloroacetic acid- 
soluble, nitrogenous material (12%-NPN) was 
released by rennin from substrates contain- 
ing «-caseinate. The 12%-NPN was found to 
be electrophoretically homogeneous and to mi- 
grate at the same rate as «-caseinate in veronal 
buffer, pH 8.6, ionic strength 0.075. The release 
of 12%-NPN caused no electrophoretic change 
because it appeared in the same peak as the 
x-caseinate. Prolonged action of rennin on sub- 
strates containing a-caseinate resulted in splits 
in the a-caseinate peaks and the appearance of 
a slow-moving component (S-MC) which mi- 
grated more slowly than the low mobility 
y-easeinate. The S-MC is believed to originate 
from a-R-caseinate (Ca-sensitive). Apparently, 
proteolysis subsequent to the initial coagulation 
is involved. 


M73. Spectrophotometric observations on the 
reaction of rennin with sodium caseinate. L. M. 
Linsey AND U. §. AsnwortH, Washington 
State University, Pullman. 
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Measurements of absorbance (optical density) 
have been made to follow the course of the re- 
action between rennin and Na caseinate. Ab- 
sorbance readings were obtained at a wave 
length of 600 my in a Beckman Model B spec- 
trophotometer; usually, 1l-em. cells were used. 
Both crystalline rennin and a commercial 
rennet extract were investigated as to their 
effects on the turbidity of whole Na caseinate 
and Na x-easeinate, both sols were 4%4-1% and 
at 25° C. At a pH of 6.5 a considerable quan- 
tity of enzyme (200-1,000 p.p.m.) must be 
added to obtain rapid activity. As the pH is 
lowered the activity of rennin towards Na 
easeinates is greatly increased. For example, 
the activity of 0.12 p.p.m. of the crystalline 
enzyme could be easily measured; the absorb- 
ance of a whole Na ecaseinate sol buffered at 
pH 5.58 increased from 0.8 to 2.4 in 25 min. 
The most dilute enzyme concentration in which 
we have found activity toward whole Na casein- 
ate buffered at pH 5.58 is 0.015 p.p.m.—this 
corresponds to the addition of 0.15 y/10 ml. 
of sol, or assuming a molecular weight of 40,000 
for rennin, the rennin concentration would 
be 3.7 x 10° moles/liter. 


M74. The nonprotein nitrogen liberated by’ 


the action of rennin on casein. I. S. Verma 
AND F. H. Grimsuesy, University of Reading, 
Reading, England. 

To study the nature of the nonprotein nitro- 
gen liberated from casein in the enzymic phase 
of rennin action, a method was developed to 
separate and purify this fraction. Isoelectric 
erude casein was dispersed in water with mini- 
mal amounts of 1 N NaOH. The pH was ad- 
justed to 6.8 and the solution diluted to give 
5% concentration. It was cooled to 5° C. and 
allowed to react with rennet for 4 hr. The 
casein was then clotted by the addition of Ca 
and warming the solution to 25° C. The whey, 
thus separated, was concentrated in vacuum 
at 35° C. and clarified by centrifugation. The 
NPN material was separated by addition of 
acetone. Further purification was obtained by 
dissolving in water and reprecipitation with ace- 
tone. The material was also obtained from crude 
a-casein. The acetone insoluble fraction showed 
two electrophoretic peaks and was analyzed for 
hexosamine, reducing sugars, fucose, hexose, 
and sialic acid. 


M75. Evaluation of circulation cleaning of 
welded pipelines. R. B. Maxcy anp K. M. 
SHAHANI, University of Nebraska, Lincoln. 

To determine the degree of cleanliness of the 
welded pipeline system, the Kjeldahl method 
was used to determine the proteins and to esti- 
mate the milk solids (M.S.) in the solution fol- 
lowing the cleaning operation. The method had 
a sensitivity of 2 p.p.m. of skimmilk solids 
(SS), and the results showed that a typical 
cleaning operation may add no more than 5 
p.p.m. of §.S. to a cleaning solution. Also, 
Lowry’s colorimetric method for proteins was 
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adapted to give a sensitivity of 4 p.p.m. of 
S.S. and could be applied for routine exami- 
nations. Using M.S. as a growth factor and 
Escherichia coli as the test organism, a micro- 
biological technique was standardized for esti- 
mating the quantity of milk residue in milk 
lines after cleaning. The method would detect 
the equivalent of 1 p.p.m. of S.S. 

Examinations of an in-plant welded system 
were made over a period of 1 yr. Swab tests 
at inspection ports, standard plate counts, and 
coliform counts showed the operation to be 
highly suecessful. Trials were made to achieve 
sanitization by leaving low concentrations of 
Cl, in the lines overnight and omitting the 
normal sanitizing operation. Less than 1 p.p.m. 
of Cl, was effective, because of the extremely 
low concentration of M.S. remaining on the 
equipment. The system seems to have potential 
merits. 


M76. Use of P™ in the study of the clean- 
ability of milk handling surfaces. J. J. PETERS, 
The Nestlé Company, Inc., Marysville, Ohio, 
anp H. E. Carpert, University of Wisconsin, 
Madison. 

The purpose of this study has been to show 
the relationship between the weight of soil re- 
moved and the radioactive count removal from 
test films when P* was (a) incorporated di- 
rectly into the milk or test soil, (b) inoculated 
into the blood stream of a goat and the radio- 
active milk obtained for the test soil, and (¢) in- 
corporated into bacterial cells to be suspended 
in the test soil. 

When a uniform cleaning procedure was 
applied to films of milk soils containing P” 
added to the milk by the above methods, it 
was found that with method (a) there was no 
linear relationship between the weight of the 
soil removed and the amount of radioactivity 
removed. With method (b), the rate of removal 
of radioactivity was greater than the rate of 
soil removal. This might indicate that a large 
portion of the P is not combined in the Ca- 
caseinate—Ca-phosphate complex but is in an 
inorganic form, so as to be easily removed. 
Method (c) of incorporation gave a desirable 
linear response between weight of soil removed 
and radioactive count removal. 


M77. Incidence of potentially pathogenic 
staphylococci in dairy products at the con- 
sumer level. V. D. Foutz, R. MIcKELSEN, AND 
W. H. Martin, Kansas Agricultural Experi- 
ment Station, Manhattan, anp C. A. Hunter, 
Kansas State Board of Health, Topeka, 
Kansas. 

Samples (207) of pasteurized dairy products, 
produced in 42 plants, including milk, low-fat, 
chocolate drink, cultured buttermilk, half-and- 
half, coffee cream, and whipping cream were 
obtained over a 2-mo. period and analyzed for 
the presence of potentially pathogenic staphy- 
loeoeci. Staphylococci were found in each of the 
seven classes of products studied; however, not 
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all samples contained the organim. Staphylo- 
cocci were isolated from 10% of the chocolate 
drink samples and 42.85% of the low-fat 
samples, which was the lowest and highest 
frequency of occurrence; 3.38% of the samples 
representing four product classes contained 
coagulase-positive staphylococci. Samples of 
whipping cream and _ half-and-half yielded 
coagulase-positive staphylococci which had bac- 
teriophage patterns falling within Lytie Group 
III. Samples of buttermilk and half-and-half 
contained organisms having bacteriophage pat- 
tern 81, which are deserving of special con- 
sideration due to their incidence in outbreaks 
of staphylococcal infection arising in hospital 
nurseries. The data indicate that high levels of 
post-pasteurization contamination are occurring 
or that staphylococci are surviving pasteuri- 
zation. 


M78. Removal of CS“ and K* from milk 
with ion exchange resins. B. J. Demorr anp 
D. G. Easrerty, University of Tennessee, 
Knoxville, and UT-AEC Agricultural Research 
Laboratory, Oak Ridge, Tennessee. 


Milk from eight cows given a single oral 
dose of 1 me. of Cs™ and 6 me. of K® was 
passed through a column containing 10 g. of 
Dowex 50W in the Na form. Duplicate 3-ml. 
samples from the second, sixth, tenth, 15th, and 
20th 10-ml. portions passed through the column 
were analyzed immediately for radio-activity. 
The samples were stored for 1 wk. and again 
analyzed. The first count was due to Cs™ and 
K*, the seeond due to Cs™ only, the half-life 
of K* being about 12.4 hr. The columns were 
regenerated into the Na form after each run by 
passing through the column 500 ml. of a 10% 
solution of NaCl. The batch method at a milk- 
resin ratio of 20 was also used. The batch 
method removed 73-75% of the Cs™ and 59- 
83% of the K® present. The averages of the 14 
trials on per cent removal of Cs™ from the 
second, sixth, tenth, 15th, and 20th 10-ml. por- 
tions through the column were 99.7, 99.6, 99.6, 
99.0, and 97.0, respectively. The averages of the 
ten trials on per cent removal of K* from 
these same samples were 99.5, 98.6, 97.4, 96.2, 
and 93.8, respectively. 


M79. Studies on the stability of frozen milk. 
I. D. Desar, T. A. Nickerson, anp W. G. JEN- 
ninGs, University of California, Davis. 

A study of the role of lactose crystallization 
indicated that the relationship between lactose 
erystallization and the volume of the casein 
precipitate is apparently nonlinear. It was 
shown that when 85-90% of the lactose was 
in the a form the critical level was reached and 
the caseinate system suddenly destabilized. The 
length of time required to reach this critical 
range was greater when samples contained 
suerose, and less when they contained sorbitol. 
The inhibiting effect of sucrose addition was at- 
tributed to retardation of the rate of lactose 
crystallization. Seeding greatly accelerated lac- 
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tose crystallization in all samples, resulting in 
earlier destabilization. To study any changes 
taking place in the bound phosphates of the 
easein miscelles, the milk from a cow which 
had been injected with P® was separated, con- 
densed, and stored at 12° F. A slight progres- 
sive inerease in the total P, as well as P™ con- 
tents of the serum, was observed. This indicates 
that bound P was slowly dissociated from the 
“asein miscelles into the serum, but it would be 
difficult to prove whether this is a cause or an 
effect of the destabilization reaction. 


M80. Use of Gerber reagents with Babcock 
glassware and equipment as a test for fat in 
homogenized and unhomogenized chocolate 
milk. J. T. CarpwWeELL, Mississippi State Uni- 
versity, State College. 

The proposed method involves the use of 
isoamyl aleohol (boiling 131.0-131.7° C.), com- 
mercial sulfurie acid (Sp. Gr. 1.825) diluted 
nine parts acid to one part water, glymol, and 
Babeock glassware and equipment. To the 
weighed (18 g.) sample add 2 ml. of isoamyl 
aleohol and mix. Add 17.5 ml. of the diluted 
H.SO, and mix thoroughly. Centrifuge for 5 
min. in a heated centrifuge, add hot water to 
bring fat into the graduated portion of the milk 
test bottle, and again centrifuge 2 min. Add 
glymol and read direct or place in a tempering 
bath and read as usual for Babeock tests. 

The method is highly reproducible, as indi- 
eated by the results obtained from a typical 
experiment when milk testing 3.55% fat was 
used to make chocolate milk. The chocolate milk 
was homogenized at 2,000 p.s.i., pasteurized in 
a H.T.S.T. pasteurizer (180° F.—16 see.), 
cooled to 40° F., and sampled. Data from 40 
replications showed an average of 3.49% fat 
and a standard deviation of 0.017%. This value 
closely approximates the calculated fat content 
of the prepared mixture (i.e., 3.45%). Similar 
results were obtained when milk containing 
3.0 or 4.0% fat was used in preparing the 
chocolate milk. When the proposed method 
was compared with the Gerber and other 
methods it was found to be almost identical to 
the Gerber method. 


M81. Density plastic sphere hydrometer for 
determining solids-not-fat on semi-monthly 
composite samples of producers’ herd milk. 
N. 8. Gotpine anp L. J. Manus, Washington 
State University, Pullman. 

Semi-monthly composite samples of 42 pro- 
ducers’ herd milk preserved with formalin have 
been tested throughout the year for: (1) The 
percentage of fat by Babcock; (2) The per 
cent of T.S. (duplicate gravimetric); (3) The 
per cent of S.N.F. by the density plastic 
sphere hydrometer method. The §.N.F. were 
caleulated by the British Standards 734, 1955, 
Amendment No. 1 of October 1, 1957, formula. 
The aceuracy of the latter test is compared with 
the S.N.F. gravimetric (% T.S.-% fat) over 
a period of 1 yr. It appears that this density 
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method in conjunction with the Babcock fat 
test is a practical and desirable method for use 
as a basis for the purchase of farmers’ milk 
on composition. 


M82. Methods of payment for producer- 
farmers’ milk used for a retail market on its 
actual weight delivered and composition (per 
cent fat and per cent S.N.F.) as obtained from 
semi-monthly composite samples for 1 yr. L. J. 
Manus AND N. S. Gotprna, Washington State 
University, Pullman. 

Semi-monthly composite samples preserved 

with formalin and analyzed for per cent fat and 
S.N.F. from 42 farmers over a period of 1 yr. 
furnished the data for this study. Methods of 
payment to the farmer for his milk are sug- 
gested to obtain the following cbjectives: (a) To 
have no financial gain from watering milk. 
(b) To avoid giving any incentive to farmers 
trying to add water, or combine watering and 
adding instant nonfat dry milk. (e) To encour- 
age the production of milk with a high per- 
centage of S.N.F. 
M83. Effectiveness of various vacuum, tem- 
perature, and steam treatments for eliminating 
feed flavors in milk. E. C. Corner, W. H. 
Martin, Ross MicKELsen, and W. D. Rutz, 
Kansas State University, Manhattan. 

A laboratory milk flavor deodorizer was con- 
structed from glass for use in experiments to 
study the effects of preheat temperature, degree 
of vaeuum, and steam injection on the removal 
of off-flavors from milk. Cows were fed 
sorghum silage, alfalfa hay, and rye. The milks 
were subjected to preheat temperatures of 140, 
160, and 174° F. The vacuums used were 9, 
19, and 29 in., with and without steam injection. 
The milk was judged before and after treatment. 
Flavor seores (1,080) on 270 lots of milk were 
made and the data analyzed to determine sig- 
nificant difference in flavor score improvement. 
Vacuum treatments improved the flavor of 
silage, alfalfa, and rye off-flavored milks. Steam 
injection definitely proved beneficial in re- 
moving alfalfa and rye off-flavors and, in some 
instances, improvement was noted in the silage 
off-flavored milk. Optimum preheat tempera- 
ture and vacuum for each off-flavored milk were 
as follows. Silage—140° F. at either 9 or 19 in. 
vacuum; alfalfa—174° F. at 29 in. vacuum 
with steam injection; rye—160° F. at 19 in. 
vacuum with steam injection. 


M84. Effect of single-chamber vacuum’ treat- 
ment on flavor and losses of milk. Atec Brap- 
FIELD, University of Vermont, Burlington. 

A 2,000-lb/hr single-chamber DeLaval Vacu- 
Therm unit was used with an H.T.S.T. pasteur- 
izer. The unit was located between the regener- 
ative section of the pasteurizer and the timing 
pump. All samples were homogenized. The 
milk was subjected to temperature differentials 
of 2-30° F. Milk with feed flavor resulting 
from silage feeding, average score 36.5, was im- 


* Commercially ealled Vacu-therm. 
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proved to 37.5 using treatments in excess of 
15° F., differential. Milk with feed flavor from 
pasture, average seore 36.5, was improved to 39 
with treatments of the same magnitude. Treat- 
ment at 25° F., differential was needed to re- 
move slight barny flavor. Treatment of 24- 
30° F. always developed a flat flavor. The de- 
velopment of oxidized flavor was delayed an 
average of 1.5 days with treatments of 15° F., 
or greater differential. This milk was stored in 
flint-glass bottles and exposed to intermittent 
ineandescent light in the cold storage. The 
controls became oxidized in two and one-half 
days and the treated milk in four days. 

Losses averaged 0.31% in the 4-12° F., differ- 
ential range, 0.87 and 1.88% at 18° F., and 
28° F., differentials, respectively. 


M85. Influence of oat and alfalfa hay on 
susceptibility of milk to oxidized flavor. W. L. 
Dunk ey, L. M. Smitn, anp M. Ronnine, Uni- 
versity of California, Davis. 

Oat and alfalfa hay were compared as to in- 
fluence on susceptibility of milk to oxidized 
flavor. Eight cows were used in a double-rever- 
sal design with three 6-wk. periods. Milk 
samples collected twice weekly (treated with 
0, 0.1, and 1.0 p.p.m. of added Cu and stored 
under refrigeration two and five days) were 
examined organoleptically and by the thiobar- 
biturie acid test. Cu and citrate were deter- 
mined weekly. Fat samples churned weekly 
from the milks were examined for oxidative 
stability (induction period), tocopherol, caro- 
tene, iodine value (I.V.), and individual poly- 
unsaturated fatty acids. 

On the basis of flavor seores, TBA tests, 
and oxidative stability, milk from oat hay 
was much more resistant to oxidation than 
milk from alfalfa hay (P< 0.001). Mean 
values for oat hay and alfalfa hay, to- 
gether with significance of differences between 
means, were respectively: Cu (y/g), 0.057, 
0.079, P < 0.05; citrate (mg/g), 2.61, 2.74, n.s.; 
tocopherol: (y/g), 32.0, 13.7, P < 0.001; caro- 
tene (y/g), 2.1, 5.0, P= 0.01, and I.V., 29.8, 
27.1, P= 0.1. The polyunsaturated fatty acids 
were higher in fat produced on alfalfa than on 
oats. Even though differences between means 
for most of these variables were statistically 
highly significant, additional work is needed to 
determine the relative importance of the various 
constituents in determining susceptibility to 
oxidation. 


M86. Technique for studying the effects of 
feed and environment on the flavor of milk. 
R. W. DouaHerty anp W. F. Surpr, Cornell 
University, Ithaca, New York. 


Two cows having ruminal and tracheal fis- 
tulas were used to determine the origin of some 
milk flavors and their route of entry into milk. 
Permanent cannulas were inserted into the rumi- 
nal fistulas, and cannulas with inflatable cuffs 
were inserted into the tracheal fistulas during 


the experiments. Rubber tubing was used to 
connect the tracheal cannula to an air supply 
and an outside exhaust vent. Odors were sup- 
plied to the lungs by pumping air through a 
chamber containing odoriferous material. By 
means of this setup it was possible to deter- 
mine if a substance could enter the milk through 
the lungs. To determine if flavors could enter 
the milk via the digestive tract, test substances 
were fed through the ruminal cannula while the 
lungs were being supplied with fresh air. To 
determine if the eructated gas from the rumen 
could augment flavors passing through the di- 
gestive ‘ract, the tracheal cannula was removed. 
Samples of milk were taken before, during, and 
after the introduction of the test substances. 
The samples were coded and then judged by an 
experienced panel. The evidence obtained by 
this technique makes it possible to clearly dis- 
tinguish between the various pathways of flavor 
transmission. 


M87. Effect of antioxidants on the develop- 
ment of oxidized flavors in cold storage butter, 
A. M. Et-Necoumy anp E. G. Hammonp, Iowa 
State University, Ames. 

Four lots of butter were prepared, which 
contained: 1. No additives, 2. 0.01% BHT, 
3. 0.1% NGDA, and 4. 0.01% BHT + 0.01% 
isopropy citrate. The butter was examined 
every month for oxidation. Every 2 mo. 
a box from each lot was transferred from 
—18 to +38° F. storage. The course of 
oxidation was followed by organoleptic evalu- 
ation, a T.B.A. test, and the peroxide value. 
Antioxidants did not retard the development 
of oxidized flavor significantly in butter stored 
at either —18 or + 38° F. Butter stored at 
— 18° F. seored lower than that at + 38° F. 
The T.B.A. and peroxide values were poorly 
correlated with the organoleptic results, and 
these tests have limited value in predicting or 
following the development of oxidized flavor. 


M88. Influence of butterfat p.ecrystallization 
on the hardness of continuously made butter. 
F. W. Woop ann L. M. McKniceut, University 
of Alberta, Edmonton, Canada. 


Laboratory trials with a small-seale continu- 
ous butter-making machine showed that batch 
precrystallization of butter at 76-78° F. for 
30-60 min. reduced the hardness of butter. 
Penetrometric readings of the nonprecrystal- 
lized and precrystallized butter were, respec- 
tively, 2.83 and 1.92 kg/4 em*. The reduction 
in hardness was, however, accompanied by an 
inerease in oiling-off. Continuous precrystalli- 
zation, even at temperatures as low as 75° F., 
was without effect on the hardness of the butter. 
Good agreement was obtained between the re- 
sults of these laboratory tests and commercial 
trials. Ten commercial trials, with Cherry- 
Burrell continuous butter-making equipment, 
showed that batch precrystallization reduced 
the average hardness of the butter from 3.22- 
1.90 kg/cm’. The decreased hardness was paral- 
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leled by an inerease in oiling-off and the ap- 
pearance of a grainy texture. Dilatometric 
measurements and polarized light microscopy 
showed that the reduction in hardness, through 
hatch preerystallization, was accompanied by a 
small reduction in total erystal content and by 
the formation of large crystals or erystal aggre- 
gates. 


M89. Studies of the effect of edible additives 
on the spreading quality of butter. J. G. 
KapsaLIs AND T. KRISTOFFERSEN, Ohio Agri- 
cultural Experiment Station, Wooster. 

Seventy-two compounds or combination of 
compounds were added to the butter granules 
prior to working in laboratory-scale churnings 
to investigate possible improvement in hardness 
(h) and spreadability (s). The range of im- 
provement with the most effective additives was: 
Myverol 18-71 added, h = 11-46% and s = 22 
— 60%, at concentrations from 0.5 —2% of 
the fat. Myverol 18-85, h = 15 — 34% and 
s = 22 — 45% in similar concentrations. Effee- 
tive combinations of additives were: Atmos 300- 
Lecithin (1-1.25%, 2 —1%, and 1.5 — 1.5%), 
Atmos 300-Tween 40 (0.5-0.5%), Atmos 300- 
Span 80-Lecithin (1-1 — 0.25%), Span 80- 
Atmos 300 (1—1%), and Myverol 18-71- 
Lecithin (0.25— 0.25%). 

Promising additives were tested on plant- 
seale conventional and continuous churnings. 
Appreciable improvement (18-44%) was ob- 
tained on conventional butter with Myverol 
18-71 (1%), Myverol 18-71-Tween 40 (0.5- 
0.25%), and Lecithin-Myverol 18-71 (0.25- 
0.25%). No improvement was observed with 
continuous butter. The per cent improvement 
tended to diminish upon storage of butter at 
40° F. for 30 days and at —10° F. for 90 days, 
but the beneficial effect of additives persisted 
throughout the storage in cases where the initial 
improvement was relatively great. 


M90. Study of the effect of added mono- and 
di-glycerides on the body and texture of Cream 
and Neufchatel Cheese. Max Miuzr, C. M. 
Strvz, anp L. G. Harmon, Michigan State Uni- 
versity, East Lansing. 

Nine different monoglycerides were used in 
the manufacture of Cream and Neufchatel 
Cheese, to evaluate their effect on the body and 
texture of the resulting cheeses. Milk contain- 
ing 5.0% butterfat was used in making Neuf- 
chatel Cheese; whereas, mix containing 16% 
butterfat was used in the manufacture of Cream 
Cheese. The pasteurized homogenized mix was 
coagulated with both rennet and a lactic starter. 
The conventional Neufchatel and cooked curd 
processes were used in the manufacture of these 
cheeses. The fresh cheeses, keyed but other- 
wise unidentified, were evaluated by a panel of 
four experienced judges for flavor, body, and 
texture. The samples containing monoglycerides 
were generally scored 0.5-1.5 points higher than 
the respective controls. Slightly soft or pasty 
cheeses sometimes resulted when certain mono- 


glycerides were used. The hedonic rating system 
was used by the judges in seoring the body and 
texture of the cheese. Rheological measurements 
were made using a Precision Penetrometer. 
Tendency of the cheeses to synerese was ob- 
served after storage in a 50° F. incubator. All 
monoglycerides improved the spreadability of 
the finished cheeses and, in general, gave a 
softer cheese, as indicated by rheological meas- 
urements. 


M91. Quantitative estimation of carbonyl 
compounds in Limburger Cheese. JoHn CoL- 
MEY AND §. L. Tuckey, University of Illinois, 
Urbana. 

Quantitative estimation of the acidic and neu- 
tral carbonyl compounds were made throughout 
the ripening period of Limburger Cheese. After 
extraction of the compounds from the cheese, 
they were separated by paper chromatography 
as 2,4-DNPH derivatives. The solvent system 
for acidic carbonyls was butanol: 0.5 N am- 
monia: ethanol (70:20:10 v/v) and for the 
neutral carbonyl compounds it was n-heptane: 
methanol (100:50 v/v). Following separation 
of the carbonyls on the paper, the individual 
spots were eluted with carbonyl-free 95% 
ethanol and analyzed spectrophotometrically 
with a Beckman DU spectrophotometer at the 
maximum absorption wave length. The O.D. 
values obtained from the unknown samples were 
then related to concentration of the carbonyl 
compound by means of a standard curve. A 
standard curve for each carbonyl compound 
was prepared by dissolving known quantities 
of the 2,4-DNPH derivative in carbonyl-free 
95% ethanol and plotting O.D. values obtained 
at the wave length of maximum absorption 
against quantity of known derivative. 


M92. Retention of moisture by Blue Cheese. 
L. A. Ricnarpson, H. A. Morris, anp W. B. 
Comps, University of Minnesota, St. Paul. 
To investigate the effect of added S.N.F. on 
leakage from Blue Cheese, mixed herd milk was 
divided into two portions. One portion was 
standardized with nonfat dry milk to a casein- 
fat ratio of 0.7:1. The remaining portion was 
used as received. Both lots of milk were then 
made into cheese. Five such experiments have 
been made, and the cheeses have been treated 
and analyzed at 3, 6, and 9 mo. of age. The 
cheeses were analyzed for composition after 
they had been treated as follows: Each cheese 
was enclosed in a foil wrap with the bottom sur- 
face exposed. The exposed surface was placed 
on a supported sereen, over a container for col- 
leeting the exudate. The cheeses, along with the 
supporting sereen and collecting vessel, were 
then completely enclosed in foil to prevent 
evaporation of moisture. Samples were held 
in an ineubator at 70° F. for 48 hr. The cheese 
with §.N.F. added retained more moisture after 
treatment than did the normal cheese, which in- 
dicates that the added S.N.F., mainly the pro- 
tein, held the water from exuding from the 
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cheese. As the cheese ripened, the ability of the 
cheese system to hold the water and associated 
materials became less. 





* Deceased. 


M93. Survival of staphylococci in Colby 
Cheese. G. C. Waker, L. G. Harmon, AND 
C. M. Sting, Michigan State University, East 
Lansing. 

Thirteen vats of Colby Cheese were manufac- 
tured, using 100 lb. of raw milk in each vat. 
Nine vats of milk were inoculated with 13,000- 
500,000 Staphylococcus aureus organisms/gram 
of milk. Four vats of cheese were made with 
milk obtained from cows with subclinical 
Staphylococcus mastitis. The cheese was held 
at 50° F. and examined at one-day and approxi- 
mately 15-day intervals for 90 days and at 120 
days. Organisms were enumerated on Plate 
Count Agar (Difeo) and on Staphylococcus 
Medium 110 (Difeo). At each enumeration five 
or six colonies were picked from the Staphylo- 
coccus Medium 110 and inoculated into Brain 
Heart Infusion Mannitol broth. Coagulase and 
Gram-staining reactions were determined from 
the broth cultures. In the cheese made with 
mastitie milk the percentage of coagulase-posi- 
tive colonies was 75, 83, 22, 9, 0, and 5, at 
approximately 1, 15, 30, 45, 60, and 75 days, 
respectively. In the cheese made with inoculated 
milk the percentage of coagulase-positive col- 
onies was 89, 84, 87, 51, 57, 20, 16, and 15 at 
approximately 1, 15, 30, 45, 60, 75, 90, and 120 
days, respectively. Negative coagulase tests 
were attributed to enterococci. 


M94. Comparison of two end point indicators 
used in a direct titration method for deter- 
mining the sodium chloride content of cheese. 
W. M. Breene anv W. V. Price, University of 
Wisconsin, Madison. 

Direct titration of the Cl ion with AgNO,, 
using K.CrO, as the end point indicator, has 
been recommended as a simple and convenient 
method for determining the NaCl content of 
cheese which has undergone little or no pro- 
teolysis. This study was cerried out to deter- 
mine if this method could be modified to allow 
accurate analysis of cheese at various stages of 
ripening by substituting dichlorofluorescein 
(DCF) for K.CrO,. Forty-three commercial 
samples of Cheddar and Colby Cheese, ranging 
in age from one day to 17 mo., were analyzed 
by the A.D.S.A. method and by the two direct 
titration methods. The salt content ranged from 
1.41-2.71% as determined by the A.D.S.A. 
method. Statistical analysis of the data showed 
closer agreement between the DCF and the 
A.D.S.A. methods (r= 0.97, b=1.017) than 
between the K.CrO, and the A.D.S.A. methods 
(r = 0.88, b = 0.875). 


M95. Cheddar Cheese quality as affected by 
the age of the milk and addition of certain 
purine compounds. T. KRISTOFFERSEN AND 
D. D. Coz, Ohio State University, Columbus. 


Strictly fresh raw milk was incubated at 
37° C. and manufactured into Cheddar Cheese 
after various times of incubation up to 6 hr. 
Cheese of optimum flavor quality resulted 
from milk ineubated from 3.5-5 hr. Ineuba- 
tion of the milk for less than 3.5 hr. resulted 
in cheese possessing a flavor similar to that 
of pasteurized milk cheese. The body of the 
cheese became increasingly short with increased 
incubation time of the milk. 

Addition of purine, hypoxanthine, xanthine, 
or uric acid to raw or pasteurized milk (0.1- 
0.3 g/50 Ib.) had a pronounced effect on the 
character of Cheddar Cheese of equal moisture 
content and pH. With pasteurized milk, in- 
creasing concentrations of the compounds re- 
sulted in cheese of curdy or corky body charac- 
teristics and with flavor characteristics chang- 
ing from sulfide-like towards fermented. With 
raw milk, purine and hypoxanthine resulted in 
body having short or mealy characteristics and 
in sulfide-like flavor. Addition of uric acid 
resulted in cheese of firm or corky body and a 
fermented type of flavor. Inherent differences 
in the milk appeared to govern intensity of the 
effect of the added compounds. The results indi- 
eate possible relationships between inherent 
changes in milk, xanthine oxidase enzyme(s), 
and the quality of Cheddar Cheese. 


M96. Effect of different cheddaring methods 
on the quality of Cheddar Cheese. N. F. 
OLSON AND W. V. Price, University of Wis- 
consin, Madison. 

Cheddar Cheese mechanization uses new 
methods of cheddaring that do not always du- 
plicate normal operations. In this study the 
effects of the following four cheddaring modi- 
fications were determined: (1) normal, (2) no 
flow, (3) one-way flow, and (4) three-way 
flow. Quality differences between modifications 
after 1, 4, and 12 wk. of ripening were statisti- 
cally nonsignificant excepting differences in 
body at 1 wk. and texture at 12 wk. Reasons 
for this similarity were shown by making 
colored and uncolored curds separately from 
identical milk and mixing them together after 
heating. The mixture was drained, matted, and 
then sliced to show shape and orientation of 
colored curd particles. Effect of the four treat- 
ments was clearly apparent and ranged from a 
network of flattened and elongated particles in 
normal cheddaring to very little distortion when 
no flow permitted. Curd particles were so 
distorted during pressing in 5-lb. hoops that all 
treatments showed very similar appearances in 
the cheese. 


M97. Effect of strain of starter culture and 
manufacturing procedure on bitterness in 
Cheddar Cheese. D. B. Emmons, W. A. Mc- 
GuGaNn, AnD J. A. Extiorr, Canada Department 
of Agriculture, Ottawa, Canada. 

Ninety-nine vats of Cheddar Cheese were 
made with 11 single-strain cultures in a series 
of three replicates, each replicate for each 
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culture consisting of three vats or treatments 
yielding sweet, normal, and acid cheese; the pH 
values of curd at draining the whey averaged 
6.41, 6.04, and 5.63, respectively. A commercial 
culture was used to make normal cheese in a 
fourth vat on each day. When the cheese was 
6 mo. old, bitterness was evaluated by a panel 
of four tasters. Each cheese was submitted 
four times to each taster. A scale of one to 
six was used in scoring, with reference standards 
at Points 3 and 5. Under these conditions, four 
strains did not produce bitter cheese in any of 
the treatments. The seven other strains pro- 
duced cheese with characteristic levels of bit- 
terness; the level of bitterness was not affected 
significantly by the manufacturing procedure 
in cheese from three strains; whereas, the manu- 
facturing procedure had a significant effect on 
the level of bitterness in cheese made with the 
four other strains. The commercial culture did 
not produce bitter cheese. 


M98. Nitrogen distribution in Cheddar Cheese 
as related to bitterness and strain of starter 
culture. D. B. Emmons, W. A. McGuaGan, AND 
J. A. Exiiorr, Canada Department of Agricul- 
ture, Ottawa, Canada. 

Nitrogen distribution and bitterness were de- 
termined in 132 cheeses at 6 mo. of age. The 
cheeses were made with 11 single-strain cul- 
tures and one commercial culture. The total 
N, N soluble in 12% trichloroacetic acid and 
amino N (formol) was determined on the acid- 
soluble extract of the cheese. Bitterness was 
estimated by taste panel. 

Free amino N varied from 0.85 to 2.92 mg. 
N/g of cheese; it was negatively correlated with 
bitterness and was characteristic of the strain 
of culture. The ratio, TCA-soluble N/amino 
N, is an estimate of the average number of 
amino groups per peptide in the TCA-soluble 
extract. A correlation coefficient of 0.90 was 
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obtained between this ratio and the level of bit- 
terness in the 132 cheeses, suggesting that bitter- 
ness was due to unhydrolyzed peptides. Bitter- 
ness was closely associated with the strain of 
starter culture. These data suggest that bitter- 
ness was due to a deficiency, in those strains, 
of proteolytic enzymes capable of hydrolyzing 
bitter primary breakdown products of the 
cheese protein. 


M99. Study of delayed gas formation in 
Cheddar Cheese. M. FE. OtpHam, University 
of Wyoming, Laramie, anp A. J. Morris, Utah 
State University, Logan. 


Twenty-one single-strain lactic acid cultures 
and 11 cultures of mixed strains were tested by 
the use of a gasometer and classified according 
to thei: gas-producing ability into three groups, 
those that produce under 200 yl., those that 
produce 200-400, and those that produce over 
400 pl. The cultures were stored in the frozen 
state for 60 days. A gas test was run on each 
starter at the end of 30 and 60 days. Six lots 
of milk with three vats in each were made into 
Cheddar Cheese. One vat in each lot was made, 
using a starter representing each group. The 
clock method of manufacture was followed. 
The cheese was evaluated for flavor, body and 
texture, moisture, fat, pH, and color. The 
cheese made from starters representing the 
medium and high gas-producing groups ex- 
hibited slight to definite evidence of the gas 
defect and some fermented flavor. Cheese made 
from starters representing the low gas-pro- 
ducing group was free from gas and was judged 
A grade. Storage of the cultures in the frozen 
state had no significant effect on their gas- 
producing ability. The modified gasometer ana 
its use in a starter selection program could be 
satisfactorily adapted to making cheese of high 
quality and free from late gas. 


PRODUCTION SECTION 


Pil. Hastening estrus in cycling virgin female 
rats by stimulation with air blast. E. W. 
Haun anv R. L. Hays, University of Illinois, 
Urbana. 

Eighty-eight female rats weighing 160-175 g. 
were stimulated with a 4-min. air blast on the 
same day that they were individually placed 
with mature males. Controls consisted of 151 
comparable rats. Mating was determined by 
the presence of vaginal plugs. The first 24 hr. 
was considered Day One. 

The percentage of stimulated animals bred 
on Days 1, 2, 3, 4, 5, and 6 or more was 
12.5, 30.5, 17.0, 20.0, 5.0, and 15.0, respec- 
tively, as compared with the control rats, which 
showed the following percentages for the same 
days: 8.5, 12.0, 18.0, 24.0, 19.5, and 18.0. Chi- 
square analysis revealed the following differ- 
ences: all days (P<.005), second day (P< 
.005), fifth day (P<.05). 


The cumulative percentage, by the second 
day, of stimulated rats which were bred, was 
more than twice that of the controls. However, 
by the fifth day the cumulative percentages 
were almost equal. It would seem that stimu- 
lation may be shortening the diestrual stage. 


P2. Effect of estradiol on the thyroid secre- 
tion rate of dairy cattle. G. W. Pipgs, B. N. 
PREMACHANDRA, AND C, W. Turner, University 
of Missouri, Columbia. 

In a previous study it was shown that the 
release rate of thyroidal I was significantly 
increased when 2.5 or 3.0 mg/day of estradiol 
benzoate was injected (Pipes et al., J. Dairy 
Sei., 41:1387. 1958). This effect is considered 
an indication of increased thyroxine secretion. 

In the present study the direct effect of estro- 
gen upon the thyroid secretion rate was de- 
termined, using the method previously described 
(Pipes et al., J. Dairy Sei., 40: 340. 1957). 
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Each animal was injected daily with 0.3 mg. 
of estradiol benzoate per 100 lb. body weight, 
which was continued until thyroxine secretion 
rate was determined eight to 14 days later. 

During March and April seven cows were 
stimulated with estrogen. Normally during this 
period, thyrozine secretion declines. While no 
inerease in thyroxine secretion rates was ob- 
served, it is significant that the normal decline 
was checked. 

In December, 11 cows were treated with 
estrogen, and thyroxine secretion rates de- 
termined. Nine cows responded with increases 
in thyroxine secretion rate while two remained 
the same. The average thyroxine secretion rate 
per day, before estrogen was injected, was 3.9 
mg/1,000 lb. body weight. During estrogen 
treatment the average thyroxine secretion rate 
rose to 5.3 mg. Responses varied from 0 to 50%. 

These data suggest that the increased secre- 
tion of estrogen in late pregnaney tends to 
stimulate increased thyroxine secretion follow- 
ing parturition. 


P3. Infertility in dairy cattle due to anes- 
trum. R. M. Porter anp T. H. Betiinc, New 
Mexico State University, University Park. 


A study of anestrum problems was carried 
out in the college herd and a cooperator herd 
covering 481 gestation periods; 53.4% conceived 
to first service and carried the calf to term; 
11.0% had abnormal ovary conditions post- 
ealving, with an average of 86.2 days to first 
heat compared to an average time of 51.8 days 
to first heat for normal ovary condition. Aver- 
age time from calving to first breeding, normal 
ovary condition, was 72.4 days. Average time 
for abnormal ovary condition was 146.8 days. 

Embryonic death oceurred in 10.6% of the 
cows where fertilization was indicated by the 
ovary condition or by palpatation of the em- 
bryo. Retained corpus lutea oceurred in 12.9% 
of the animals; 39 out of 44 responded to enu- 
cleation. Cystie corpus lutea occurred in 
10.9% of the animals; 39 out of 47 responded 
to rupturing. Cystie follicles oceurred in 3.6% 
of the animals; nine out of 13 responded to 
rupturing manually. 


P4. Observations on large luteal type ovarian 
cysts in a herd of dairy cattle. K. R. Jounson, 
University of Idaho, Moscow. 


Seventeen Holstein and 13 Jersey cows 
ranging from 39 to 150 days postpartum 
were found to have ovaries containing a large 
(5 to 10 em.) fluid-filled cyst. The cysts were 
very soft and easily expressed by manual pal- 
pation when found in the estrous or early 
metestrous stage. When the cysts were not ex- 
pressed, they became hard and firm in about 
ten days and could not be expressed by palpa- 
tion. In 15 of the cases the cysts were not ex- 
pressed. Ten of these cases were treated with a 
luteinizing hormone. The ten cows conceived in 
an average of 70 days from beginning of treat- 


ment. The other five cases in which the cysts 
were not expressed were left as controls. They 
averaged 121 days from time the cysts were 
first found to conception. In the remaining 15 
cows the cysts were expressed when first found. 
The 15 cows all conceived in an average of 39 
days without additional treatment. Histologi- 
eal sections of the cysts indicated they were 
of a luteal type. 


P5. Use of progesterone-4-C™ in the determi- 
nation of progestins in bovine ovaries and 
adrenals. F.. STorMSHAK AND MarJorire L. 
Hunt, Washington State University, Pullman. 


This is a modification of an carlier method 
(Stormshak et al., J. Dairy Sei., 42: 939. 1959.) 
and additionally involves: (a) The addition 
of 500 lambda of progesterone-4-C™% (3,500 
e.p.m.) of established purity to the tissue 
homogenate during initial extraction and 
(b) rechromatography in the Bush 95% meth- 
anol-Skellysolve B system. Recovery is esti- 
mated by determining the percentage of original 
radioactivity remaining in the final eluate. 
Purified progesterone shows peak absorption 
at 240 my and the purity of each final eluate 
is checked by measuring absorbance at 230, 240, 
and 250 my. Quantitative estimates as previ- 
ously deseribed (Gorski et al., J. Dairy Sei., 
41: 1380. 1958.) may be simplified using only 
the eluate densities at 240 my of the unknown 
(D), paper blank (PB), and 1 yg of standard 
progesterone (OD). Then progesterone in the 
eluate = (D — PB)/OD/% recovery of — C%. 
Recovery of progesterone-4-C™“ averaged 34.7 
+1.4% for 100 assays. Recovery averaged 
43.1 + 3.0% for 25 assays of corpora lutea and 
this was significantly higher than recoveries of 
the isotope when ovarian or adrenal tissue was 
assayed (X = 32.341.4% for 75 samples). 
This modification increases sensitivity at least 
three times, since losses during the analytical 
steps are measured for each assay. Also, accu- 
racy of optical density readings is improved 
because of rechromatography. 


P6. Quantitative levels of progestins in the 
bovine corpus luteum during pregnancy. R. E. 
Ers, F. StormsHAK, AND JOAN Drxon, Wash- 
ington State University, Pullman. 


The method described by Stormshak and 
Hunt at these meetings (J. Dairy Sci., 43:(6). 
1960.) is being used to quantitatively determine 
levels of progestins in the corpora lutea of preg- 
nancy. Forty-one cows in gestation from 65 
to 275 days have been studied so far. Pro- 
gestins (progesterone + A4 pregnene-20 £B- 
ol-3-one) average 26.6+ 3.1 yg/g of corpus 
luteum. Progestin concentration was higher 
(P > 0.005) for 11 cows between 60-109 days 
of pregnancy (X = 49.0+8.5 yg/g) than for 
cows after this time (X= 23.5+18 yg/g) 
and the corpora lutea were 43% larger. After 
110 days of pregnancy, corpora lutea did not 
appear to change in size or in concentration 
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of progestins/gram of tissue, though four cows 
slaughtered after 250 days of pregnancy aver- 
aged higher (X = 38 ywg/g) than 26 cows be- 
tween 110 and 250 days of pregnancy (X = 22.5 
ug/g). Adrenal glands of the 41 cows averaged 
23.4 g. Ovaries minus the weight of the corpus 
luteum averaged 7.3 g/ovary. There was no in- 
dieation of changes in size of adrenals or ovaries 
during pregnancy. Concentrations of progestins 
in these tissues (ug/g) are very low and gener- 
ally below the level of sensitivity of the method. 
Apparently, nearly 90% of the progestins is 
present in the corpus luteum of pregnancy of 
the bovine. 


P7. Estrous cycle length of Jersey and 
Sindhi-Jersey crossbred cattle in Louisiana. 
J. L. Fuercuer, Dairy Cattle Research Branch, 
Agricultural Research Service, Iberia Live- 
stock Experiment Station, Jeanerette, Louisi- 
ana, 


A total of 1,276 estrous cycles in 154 cows 
and heifers, including 100 Jerseys and 54 
Sindhi-Jersey crosses, were observed during the 
period from 1948 through 1956. The herd was 
generally observed for estrus twice a day. Only 
661, or 51.8%, of the eycles were within the 
range of 17 to 24 days. The mean length of 
these normal cycles was 20.5 days. Cycle length 
was one day greater for the Jersey than for 
the crossbred cattle and one day greater in 
parous cows than in heifers. 

Apparent anestrus was manifested in 519, 
or 40.6%, of the cycles, if a period of anestrus 
is assumed in cycles that exceeded 24 days in 
length. It was noted that 197, or 37.9%, of 
these long cycles were from 36 to 44 days in 
length and approximated two normal cycles with 
a single missed estrus. The apparent anestrus 
was more frequent in the heifers than in the 
parous cows, as 58.2% of the eycles in heifers 
exceeded 24 days. 

The mean length of cycle preceding fertile 
services was 40.1 days, while that preceding 
nonfertile services was 36.9 days. 


P8. Mastitis and estrogenic activity. W. D. 
PouNDEN AND Norma A. FRANK, Ohio Agricul- 
tural Experiment Station, Wooster. 


The forages consumed by cows sometimes 
appeared to lower the resistance of milk samples 
to the activity of mastitis-producing bacteria. 
Additional studies looking for a comparable 
effect regarding stimulation of mastitis attacks 
showed differences between forages to exist at 
times in this respect. The forages concerned 
were among those reported to contain sub- 
stances having estrogenic activity. The estro- 
genic hormone diethylstilbestrol in low concen- 
trations was found to stimulate the growth of 
some mastitis-producing bacteria, even though 
this hormone was inhibitory in higher concen- 
trations. Over half the attacks of mastitis in 
188 affected cows occurred in the period begin- 
ning 1 mo. post-freshening and ending when 
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the animals were pregnant 1 mo. During this 
period estrogenic influences would be expected 
to be relatively high. Among the 64 cows, for 
which estrus records were available, the num- 
ber of attacks that occurred in any seven-day 
period during the 3 wk. prior to and the 3 wk. 
after heat were observed to be greatest between 
the third and ninth days post-heat. These days 
are in the period within the estrous cyele of 
cows during which estrogenic activity is con- 
sidered to be at highest levels. 


P9. Effect of ovarian hormones on the chemi- 
cal composition of uterine secretions. R. B. 
Heap ann G. E. Lamina, University of Not- 
tingham School of Agriculture, Sutton Bon- 
ington, Loughborough, England. 


Studies have been completed in rats, rabbits, 
sheep, and cattle, to compare the organic and 
inorganie composition of the secretions flushed 
from the uterine lumen. The material from 
sheep, rats, and rabbits was collected either at 
various stages of the reproductive cycle of 
normal animals, or from ovariectomized ani- 
mals treated with various combinations of 
ovarian hormones. The material from cattle 
was from intact animals only. The secretions 
were analyzed for the following constituents: 
sodium, potassium, calcium, magnesium, phos- 
phorus, iron, aluminum, cobalt, manganese, 
chloride, carbohydrate, lipid, and nitrogen dis- 
tribution. 

Differences were most apparent in the rabbit; 
significant increases of nitrogenous components, 
the carbohydrate fraction, and some inorganic 
constituents occurred under the influence of 
progesterone. In the rat these increases gener- 
ally oceurred at estrus and under the influence 
of estradiol. Cyclical variations were not 
marked in the sheep, but changes have been 
clearly demonstrated during the estrous cycle 
of the cow. 

The nitrogen distribution studies revealed the 
presence of a material readily extracted by tri- 
chloroacetic acid which occurred under the in- 
fluence of estrogen in the rat, under the in- 
fluence of progesterone in the rabbit, was not 
detected in the sheep, and occurred during the 
latter half of the cow’s estrous cycle. Electro- 
phoretic studies have been conducted to examine 
this fraction. 


P10. Influence of ovarian hormones on re- 
sistance to experimental uterine infections. 
G. E. Lammine anp R. B. Heap, University 
of Nottingham School of Agriculture, Sutton 
Bonington, Loughborough, England. 


Comparative studies on the influence of 
ovarian hormones on resistance to experimental 
uterine infections have been completed in rab- 
bits and sheep and the results compared to those 
of previous work in cattle. 

Pseudopregnant rabbits were very susceptible 
to experimental uterine infection, while estrous 
animals were very resistant to such infections. 
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This resistance appeared to be closely related 
to the rapid infiltration of granulocytes into 
the uterine lumen. 

Sheep appear more resistant to experimental 
uterine infection than cattle or rabbits, for the 
disappearance of bacteria from the lumen of 
the ligated uterus was similar in animals ex- 
amined at estrus or from five to seven days 
post-ovulation. 

These differences between species appear 
closely related to the presence or absence of a 
material of the uterine secretion readily ex- 
tracted by trichloracetic acid. 


Pll. Sire effects on reproductive performance 
of their daughters. E. K. Inskeep, W. J. 
TyLEeR, AND L. E. Casta, University of Wis- 
consin, Madison. 

Conception rates (based on birth of a live 
calf from first service) were studied at two 
service periods in 40 Holstein herds under 
artificial insemination, using only high fertility 
service sires. Conception rates did not vary 
significantly between herds. In the heifer serv- 
ice period, using 27 sires with 633 daughters, 
groups of paternal half-sibs showed a range in 
conception rate from 0.43 to 0.94 (P < 0.05). 
At a later service period (parous), 817 daugh- 
ters of 36 bulls also showed significant differ- 
ences between half-sib groups; range was from 
0.33 to 0.91. Intrasire correlations obtained were 
0.028 for heifers and 0.023 for parous cows. 
Conception rates at the two ages were similar 
(68.1, and 66.6, P > 0.05). When daughter 
records of 22 sires included in both of the above 
groups were pooled, differences between half- 
sib groups were again significant (P < 0.05). 
A definite trend toward an interaction between 
sire and daughter age group was observed 
(P = 0.07). Of the 1,169 daughter records of 
these 22 sires, 324 females had records by 244 
heifers and 277 parous cows. 


P12. Prenatal growth measurements of the 
bovine. H. T. Gizr anp G. B. Marion, Kansas 
State University, Manhattan. 

Normal growth curves were established from 
fetuses obtained from 84 dairy cows with known 
reproductive histories. Fetuses recovered from 
excised uteri were weighed, measured, then fixed 
for anatomical studies. Embryos of less than 50 
days’ gestation were fixed in formalin before 
measuring. <A series of normal calves was 
weighed and measured on the day of birth. 
Embryonic weights and certain measurements 
were closely correlated with age after 30 days’ 
gestation. No breed differences appeared before 
160 days. Embryonic weights increased from 
1 to 2 g. between 36 and 40 days; 100 to 200 g. 
between 80 and 90 days; 1,000 to 2,000 g. 
between 120 and 137 days. Holsteins increased 
from 10 to 20 kg. between 190 and 220 days; 
Jerseys, 10 to 20 kg. between 205 and 247 days. 
Crown-rump measurements were variable prior 
to 35 days but regular in older fetuses which 
had been released from the amnion. Contour, 


if accurately taken, increased consistently from 
the 3-mm. embryo to birth. Lengths of head, 
forefoot, and hindfoot showed only slight varia- 
tion from a regular growth pattern; head 
width, e«~ length, tail length, trunk, chest, and 
girth variv’ considerably. 


P13. Diurnal patterns of bovine body temper- 
ature. T. R. WrEeNN, JOEL BiTMAN, AND J. F. 
Sykes, Animal Husbandry Research Division, 
ARS, Beltsville, Maryland. 


In further studies of the influence of repro- 
ductive processes on body temperature, vaginal 
temperature was measured continuously in 
several categories of dairy cattle: young heifer 
calves and normally cycling, pregnant, and 
ovariectomized cows. 

In all groups discrete patterns of diurnal 
temperature variation were found with these 
general features: (a) Elevations in the morning 
(5-7 a.m.) and again in the afternoon (3-6 
p.M.). (b) The afternoon rise was usually 
higher than the morning peak. (c) Body tem- 
perature was lowest in the evening and early 
hours of the morning (9 P.m.—3 a.m.). (d) 
Temperature was also low in the morning 
(8 A.M.NooN). (e) The mean daily amplitude 
of body temperature difference, from high to 
low, was about 0.8° F. (range, 0.6-1.2° F.) 

Calves and pregnant cows showed the highest 
mean temperatures, there being about 1.0 and 
0.5° F. difference, respectively, between these 
groups and normally cycling cows. Ovariectom- 
ized cows were slightly lower than intact cycling 
cows. 

The temperatures of the calves were followed 
to determine when diurnal patterns were first 
diseernible. Patterns similar in most respects 
to those of older cows were found in 1-mo.-old 
calves. 

Attempts to reverse the diurnal rhythmic 
temperature patterns by altering the period- 
icity of light and feed will be discussed. 


P14. Abnormal sex ratios of the young para- 
biotic rats. E. W. Haun anv R. L. Hays, Uni- 
versity of Illinois, Urbana. 


Breeding records were kept on eight pairs 
of littermate parabiotes joined at 30 days of 
age. Thirty-six litters totaling 247 young were 
produced in 8 mo. The sex of the young was 
determined on the day of birth. The young 
of pairs fell into three groups: (1) Those from 
pairs in which both members littered on the 
same day (LSD), (2) those in which both 
members were pregnant but littered on different 
days (LDD), and (3) those in which only one 
member was pregnant (L). The number of 
young in each group was LSD 49, LDD 58, and 
L 140, with the number of litters in each group 
being 6, 10, and 20, respectively. 

The sex ratio for each group was LSD 188.2, 
LDD 65.7, and L 79.5, as compared to 101.3 
for normal control (C) rats of this strain. 
Chi-square analysis revealed the following dif- 
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ferences: LSD vs. C (P < .05), L + LDD vs. 
C (P < .05), and L+LDD vs. LSD (P < .005). 


P15. Digestibility of grass hays grown under 
different types of nitrogen application. M. C. 
Srituions, W. V. CHauupa, J. L. Evans, AND 
J. L. Cason, Rutgers—The State University, 
New Brunswick, New Jersey. 

Four Holstein heifers were used in a total 
collection digestion trial (4 x 4 Latin-square) 
to compare the digestibility of grass hays grown 
with conventional and foliar spray nitrogen 
applications. The rations fed were second- 
cutting alfalfa and three orchard grass hays: 
(1) low conventional application—50 lb. N/A, 
(2) conventional application—100 lb. N/A, and 
(3) foliar spray—100 lb. N/A. The percent- 
ages of crude protein were alfalfa—t17.0, 
orchardgrass hays: low conventional applica- 
tion—11.0, conventional application—16.3, and 
foliar spray—18.0. Alfalfa had higher (P<.01) 
digestion coefficients for protein and NFE but 
was lower (P < .01) in erude fiber digestibility 
than any of the orchard grass hays. TDN were 
higher (P<.05) for alfalfa than for the grass 
hays. Low conventional orchard grass had more 
TDN (P<.05) and was more digestible in NFE 
and ether extract (P<.05) than either foliar 
spray or conventional orchard grass. Foliar 
applications of nitrogen increased (P<.05) the 
digestion coefficients of protein and crude fiber 
when compared to conventional nitrogen appli- 
cation. Apparently, soil type, as well as the 
amount and the method of nitrogen application, 
influences the digestibility of nutrients. 


= 

P16. Use of the rabbit in predicting forage 
digestion by ruminants. C. R. Ricuarps, 
G. F. W. Haenuien, J. D. CoNNOLLY, AND 
M. C. CatHoun, University of Delaware, New- 
ark. 

The digestibility of five hays (alfalfa, alfalfa- 
bromegrass, orchard grass, bromegrass, and 
timothy) at three stages of maturity was de- 
termined in 69 rabbit experiments in a 3 X 3 
Latin-square design and compared with the 
results of 70 sheep experiments run simultane- 
ously during the years 1955-1959. The stand- 
ard deviations about means within rabbit groups 
were smaller than those in sheep groups (differ- 
ence statistically -not significant). The digesti- 
bility of protein of grasses and alfalfa in the 
rabbit was almost identical to that in sheep 
(r= .95). For the prediction of protein di- 
gestibility in sheep the linear regression equa- 
tion was Y = 2.37 + 0.973 X (rabbit) + 3.91. 
The digestibility of dry matter and energy, 
though lower, was highly correlated with that 
of sheep, (r= .95 and .83, respectively, for 
alfalfa: r= .88 and .88, respectively, for the 
grasses). Regression equations: 


alfalfa, Y=22.94+0.715 X (rabbit) +1.85; 
grasses, Y=81,847 log X (rabbit) —67.14+3.57. 
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The rabbit in these studies proved to be a useful 
test animal of forage quality, with a greater 
sensitivity than sheep for later stages of harvest. 


P17. Various levels of citrolas crumbles as 
an additive to high moisture forage for silage. 
W. J. Miuurr ann H. L. Dauton, University of 
Georgia, Athens. 

Four 8 by 24 ft. tower silos were filled with 
oat forage averaging (a) 18.9, (b) 17.8, (¢) 
18.0, and (d) 17.7% dry matter. The levels of 
citrolas crumbles used in pounds per ton of 
fresh forage were: (a) none, (b) 149, (¢) 274, 
and (d) 425. Total dry matter losses calculated 
as a percentage of the dry matter ensiled were: 
(a) 14, (b) 14, (ce) 24, and (d) 31, respec- 
tively. Corresponding losses by seepage were: 
(a) 5.3, (b) 7.3, (e) 2.7, and (d) 1.6. Thus, 
with the lowest level of citrolas, seepage dry 
matter losses were higher than when none was 
added. The dry matter content of the seepage 
was higher from the silos which contained the 
additive. The maximum average temperatures 
varied from 91 to 95° F. for the four silos. 
Each of the silages was fed to six lactating 
dairy cows in a 7.5-wk. continuous feeding ex- 
periment. There was no significant difference in 
weight gains. Average pounds of silage dry 
matter consumed per 1,000 lb. of body weight 
were: (a) 18.6, (b) 22.1, (ec) 21.0, and 
(d) 19.0 for the four groups, respectively. The 
groups having the highest feed consumption 
also tended to have the highest persistency of 
milk production. 


P18. Consumption and feeding value of 
silages as affected by dry matter content. C. H. 
Gorpon, J. C. Derpysuire, E. A. Kang, Animal 
Husbandry Research Division, ano D. T. 
Buack AND J. R. McCatmont, Agricultural 
Engineering Research Division, ARS, Belts- 
ville, Maryland. 

First-eutting direct-chopped alfalfa (20% 
D.M.) and wilted alfalfa (44% D.M.) were 
stored in gas-tight silos and compared to barn- 
dried hay made from the same crop. They were 
fed ad libitum to milking cows in a Latin- 
square trial. Roughage dry matter consump- 
tion per cow daily for direct-chopped silage, 
wilted silage, and hay was 17.8, 22.2, and 24.6 
lb., respectively (mean difference = P<.01). 
Average daily FCM was 24.6, 25.9, and 27.1 lb., 
respectively (mean differencee—P<.05). Gross 
efficiency of forage utilization was inversely 
related to consumption rate, roughage dry mat- 
ter consumed per 100 ewt. of FCM being 72.6, 
85.4, and 90.5 lb., respectively. Dry matter di- 
gestion coefficients were 55, 56, and 60, respec- 
tively. 

Second-cutting alfalfa was prepared as: 
(a) direct-chopped (23% D. M.), (b) flail- 
harvested (22% D. M.), and (ce) wilted (42% 
D. M.) silages, all stored in concrete tower silos, 
and as (d) barn-dried hay. Consumption rates 
of these forages were compared to those of U.S. 
No. 1 alfalfa hay on an ad libitum basis, using 
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milking and dry cows in a 4 X 4 Latin-square. 
Differences in average dry matter consumption 
compared to that from No. 1 alfalfa were — 6.6, 
— 7.7, + .9, and — 1.4 lb. per cow daily for 
roughages a, b, c, and d, respectively. Con- 
sumption from wilted silage was significantly 
greater than from any of the other roughages. 


P19. Composition of the oat plant as affected 
by level of nitrogen fertilization and stage of 
maturity. O. T. Sraticup, R. R. Roperson, 
AND R. L. THurMAN, University of Arkansas, 
Fayetteville. 


Forage samples were harvested at seven-day 
intervals for 12 consecutive periods from oat 
plants which received nitrogen applied at the 
rates of 20, 40, and 60 lb/acre in the form 
of ammonium nitrate on March 10. Differences 
in the plant composition of crude protein, ether 
extract, ash, crude fiber, N.F.E., and cellulose 
due to level of fertilization were not significant. 
Differences in composition due to date of collec- 
tion were significant for all the above-named 
constituents. Significant positive correlations 
were observed between the per cent crude 
protein (D.M. basis) and the per cent of ether 
extract and ash. Significant negative correla- 
tions were observed between the per cent crude 
protein and the per cent of crude fiber, cellu- 
lose, and N.F.E. After heading, the plants were 
partitioned into head, leaf + sheath, and stem, 
for further analysis. On May 5, 38.6, 42.9, and 
18.5% of the total protein of the plants (40 lb. 
N level) was found in the head, leaf + sheath, 
and stem, respectively. On June 2, 74.9, 16.7, 
and 8.4% of the total nitrogen of the plant 
was located in the head, leaf + sheath, and stem, 
respectively. 


P20. Comparison of silage and Pearl millet 
for maintaining summer milk production. Louis 
J. Boyp, Tennessee Agricultural Experiment 
Station, Knoxville. 


Three feeding trials were conducted to deter- 
mine, the summer lactation response of dairy 
cows when fed either silage in dry lot or a 
temporary pasture, Pearl millet. In 1958, 26 
cows (seven Jersey and six Holstein pairs) 
were fed either green-chopped Starr millet or 
oat silage in dry lot. The cows receiving millet 
consumed significantly more dry matter. How- 
ever, the two groups did not differ significantly 
in daily production of 4% FCM, total solids, 
or body weight changes. 

In 1959, 12 pairs of Holsteins were used to 
compare oat silage with rotational grazing of 
Gahi millet. Both groups averaged 33.7 lb. of 
milk daily for a 10-wk. period. 

At another location, 11 pairs of Holsteins 
were used to compare Starr millet silage with 
rotational grazing of Starr millet. Although the 
silage had been well-preserved since the previous 
summer, it was too mature when harvested and 
was not good quality. The cows on pasture 
produced an average of 2.8 lb. more milk per 





day than the silage-fed cows. The cows re- 
ceiving silage consumed more than twice as 
much hay as the cows on pasture, but the 
pasture cows gained slightly more in body 
weight. 


P21. Supplemental value of dehydrated al- 
falfa pellets for milking cows fed a high corn 
silagetimothy hay ration. L. D. Brown, 
C. A. Lassrrer, C. F. Hurrman, anno E. J. 
BENNE, Michigan State University, East Lan- 
sing. 

Thirty-two lactating Guernsey cows were 
used in two trials to further evaluate the sup- 
plemental value of dehydrated alfalfa pellets 
for milking cows fed a high corn silage—-tim- 
othy hay ration. The levels of pellet feeding 
were Group 1, 0.0; Group 2, 0.75; Group 3, 
1.5; and Group 4, 3.0 lb. per day for 90 days 
during Trial I and 120 days during Trial II. 
The average persistency values during the first 
trial were 81.7, 88.2, 87.5, and 88.2%, respee- 
tively, for Groups 1, 2, 3, and 4, In the same 
order, the changes in body weight were + 12, 
— 13, + 5, and + 30 lb., respectively. In Trial 
II, the average persistency values were 90.7, 
92.0, 91.1, and 91.6% for the same groups, with 
average changes in body weight of — 54, — 23, 
—1, and + 23 lb. per cow for the 120-day 
period. The average change in body weight 
for the 2 yr. of work (eight cows per group) 
increased as the level of pellets in the ration 
increased. Hay consumption decreased as the 
level of pellets in the ration increased; how- 
ever, only slight differences existed in total 
roughage dry matter consumed. 


P22. Influence of meadow crop silage and 
soilage and added grain on the efficiency of 
nitrogen utilization in dairy cows. H. R. 
ConraD, J. W. Hisss, anp A. D. Pratt, Ohio 
Agricultural Experiment Station, Wooster. 


Efficiency of nitrogen utilization was studied 
in four experiments involving feeding varying 
proportions of silage and hay, comparing of 
freshly cut meadow crop (soilage) with silage, 
feeding grain at different levels, and feeding 
different ratios of roughage to grain. Feces 
and urine were collected separately. Nitrogen 
balances and total milk nitrogen were deter- 
mined. Total nitrogen efficiency was calculated 
as the sum of the retained nitrogen and milk 
nitrogen divided by the total nitrogen intake. 
In all trials the cows were allowed to eat rough- 
age ad libitum. No differences in nitrogen ef- 
ficiency or urine losses were observed in cows 
fed different proportions of hay and silage. 
The nitrogen utilization response was different 
in cows fed freshly cut forages than in cows 
fed ensiled forage. Silage and soilage were 
used with the same efficiency when the protein 
content in the total ration was less than 16% 
protein equivalent. Silage nitrogen declined in 
efficiency at higher levels of protein equivalent. 
but soilage nitrogen was used as efficiently at 
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the highest levels of protein equivalent as at 
the lowest. Adding grain to all forage rations 
inereased nitrogen efficiency markedly, but in- 
ereases in the proportion of grain beyond 25% 
or a 3:1 ratio of roughage to grain were with- 
out further effect. 


P23. Comparison of first, second, and fifth 
cuttings of alfalfa for milk production. R. M. 
Porter, D. D. Miter, anp S. R. Skaces, New 
Mexico State University, University Park. 

The results of a 3-yr. study to determine 
the relative value of first, second, and fifth 
euttings of alfalfa hay will be presented. Three 
balanced groups of producing dairy cows were 
fed each lot of hay for 4-wk. experimental 
periods with 1 wk. for changeover. Hay each 
year was harvested from the same acreage and 
at approximately the same stage of maturity, 
the early-bloom stage. All lots of hay were 
free from weather damage and relatively free 
from grass and weeds. No significant differences 
were found in hay consumption, production of 
4% fat-corrected milk, or body weight changes. 
Chemical analysis showed the lots of hay all to 
be relatively low in erude fiber and high in 
erude protein. 

The results of this experiment indicate that 
the true feeding value of the ranker growing 
cuttings of alfalfa (in this case, the second 
cutting) may be as high as that of the leafier 
cuttings, provided that the hay is harvested 
at the early-bloom stage. 


P24. Relationship of stage of maturity at 
harvest to the feeding value of sorghum silage 
for dairy cows. Raymonp E. Heim anp R. E. 
LeIGHTON, Texas Agricultural Experiment Sta- 
tion, College Station. 

Digestibility estimates, based on total collec- 
tion digestion trials, were made on Tracy 
sorghum silage, harvested at three stages of 
maturity, and on Hy Hegari silage harvested 
at two stages of maturity. Estimated percent- 
ages of total digestible nutrients in Tracy silage 
harvested in the milk, soft dough, and hard 
dough stages were 16.2, 17.5, and 14.1, respec- 
tively. For the Hy Hegari silage, the percent- 
ages of T.D.N. were estimated at 7.0 and 12.2 
for the bloom and hard seed stage, respectively. 
The digestion trial data indicated no digestible 
protein in the Hy Hegari silage. These data 
indicate considerable difference in the feeding 
values of Tracy and Hy Hegari silages, but 
because the two varieties were grown on differ- 
ent soils and ensiled under different conditions, 
the data probably do not reflect the actual 
differences. 

In an 8-wk., single-reversal feeding trial with 
ten Holstein and ten Jersey cows (divided into 
two lots), the cows produced 18,347 lb. of 
FCM during the 3-wk. experimental periods in 
which they were fed the immature Hy Hegari 
silage and 17,800 lb. of FCM during similar 
periods on the mature silage. The difference of 
547 lb. was statistically significant. 


P25. Apparent digestibility of alfalfa-brome- 
grass with advancing maturity, using a modi- 
fied digestion trial. F. A. Martz, C. H. NouuEr, 
anp D. L. Hi, Purdue University, West 
Lafayette, Indiana. 


A digestion trial modified to consist of a 
sequence of twelve five-day periods was used 
to determine the apparent digestibility of 
alfalfa-bromegrass from May 9 to July 7 (60 
days). Twice daily, three yearly steers were 
fed all the fresh-eut forage they would con- 
sume in a few hours. Moisture content of the 
forage was determined at the time of feeding 
by using the toluene distillation method. Fecal 
collection periods lagged 24 hr. behind feeding 
periods. An average apparent digestibility 
value for each five-day period was used as the 
digestibility for its respective period. 

The average botanical composition of four 
selected dates was 46% alfalfa, 50% brome- 
grass, and 4% weeds. The apparent digestibility 
of dry matter of the fresh-cut material de- 
creased .405% per day. The green-chopped 
forage decreased from 78.6 to 57.6% digestible 
dry matter (DDM), from 17.9 to 6.2% di- 
gestible crude protein (DP), from 21.83 to 
9.72% crude protein (CP), and from 1,537.9 
to 1,169.5 Keal/lb digestible energy (DE) 
during the 60-day period. 

The apparent digestibility of hay and silage 
which had been harvested at four selected dates 
was determined, using conventional digestion 
trials. The correlation coefficients based on 20 
samples were DDM and DP .945; DDM and 
DE .993; and CP and DP .986. 


P26. Nutritional evaluation of pastures with 
dairy cattle in Louisiana. J. E. BERTRAND, 
L. L. Rusorr, J. L. Fuetcuer, C. E. Hype, 
AND C. Branton, Louisiana Agricultural Ex- 
periment Station, Baton Rouge, and Iberia 
Livestock Experiment Station, Jeanerette, Lou- 
isiana. 

The interrelationships among different meas- 
ures of permanent pasture quantity and quality 
including chemical composition, digestibility, 
visual scoring, and their relationships to milk 
production were studied. During the experi- 
mental period from April 1 through October 23, 
1959, pasture was the sole source of forage for 
the milking herd at the Iberia Livestock Ex- 
periment Station. Three digestion trials, using 
representative groups from the herd, were con- 
ducted during this period. These digestion 
groups consisted of eight milking cows receiv- 
ing pasture and concentrates and two dry cows 
receiving pasture alone. Lignin was used as 
the internal indicator to measure digestibility, 
and chromium oxide was used as the external 
indicator to measure forage intake. 

Digestion coefficients, milk production, and 
body weight changes indicate that the pasture 
quality score and lignin content of the forage 
are valid measures of the nutritional and pro- 
ductive value of pasture. Data on the chemical 
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analyses of the forage as well as the results 
f the statistical analyses will be reported later. 


P27. Effect of two levels of grazing intensity 
upon animal and grazing land productivity. 
H. J. LArsEN AnD G. H. Tenpas, University of 
Wisconsin, Madison. 

For five summer seasons (1955 through 1959) 
the dairy herd at the Ashland Experiment Sta- 
tion averaging 23.6 cows was paired according 
to body weight, age, stage of lactation and ges- 
tation, daily milk production, and producing 
ability. Animals of each pair were randomly 
allotted to one of the following two groups; 
Group I received a new grazing area every 
five to ten days, whereas Group IT received a 
new grazing area twice daily. Treatments were 
on the same fields with similar soil type, fertility 
treatment, and forage mixture (alfalfa, Ladino 
clover, and bromegrass). 

The mean pasture season length was 104.5 
days. Major results of the experiment are as 
follows, in order of Treatment I and II: FCM 
per milking day, 33.7 and 34.9 lb.; total pro- 
duetion FCM per aere, 2,450 and 4.040 Ib.; 
production FCM less ealeulated milk produced 
from coneentrate TDN, 2,119 and 3,452 Ib.; 
coneentrate fed per day, 4.7 and 4.6 lb.; ratio 
of concentrate to milk, 1.7.4 and 1: 7.4; sup- 
plementary hay per cow per day, 4.7 and 5.0 
lb.; mean body weight gain per cow, 0 and 
21 Ib.; acres required to supply all forage per 
cow per season, 1.37 and 0.84; dry matter con- 
sumed per acre, 3,567 and 4.495 lb.; dry 
matter harvested by grazing cows, 54 and 
63.2% of that available in the field; calculated 
total nutrient requirements obtained from for- 
age, 88 and 87%. 


P28. Harvesting soilage once or twice daily 
for milking cows. A. D. Prart, R. R. Davis, 
inp H. R. Conrap, Ohio Agricultural Experi- 
ment Station, Wooster. 

Three, six-cow groups were fed freshly cut 
soilage of alfalfa-grass mixtures twice daily 
for 111 days, while three other groups were 
civen soilage harvested once but fed twice. 
Cows were fed individually and refusal record- 
ed. Dry matter was determined for grass fed 
and that refused. One group from each soilage 
regime received no grain, one received 0.1 Ib. 
erain per pound Holstein milk above 20 Ib. 
(or 0.125 lb. above 12 for Jersey milk), and 
one group double that amount. The data for 
milk production were adjusted to uniform in- 
itial production obtained in a_ preliminary 
standardization period. Chopping twice daily 
did not inerease production significantly over 
onee-daily chopping. Increase in milk produe- 
tion due to grain feeding was highly signifi- 
cant. There was no significant interaction be- 
tween grain feeding and the number of times 
soilage was chopped. Dry matter digestibility 
of soilage without grain declined from 62% 
on May 25 to 57% on June 22, while apparent 
protein digestibility declined from 69 to 58% 
in the same period. 


P29. Effect of certain bulk handling prac- 
tices on the acid degree value of milk. D. C. 
Brown, B. W. THarp, and W. R. THomAs, 
University of Wyoming, Laramie. 

Using the titration method of Thomas et al., 
the acid degree values (ADV) of composite milk 
samples taken at the following stages in the 
bulk handling process were determined: all 
cows; milk metering device; milk line just 
after leaving positive pump; bulk tank; trans- 
port tank before and after hauling; pasteur- 
izing vat before heating; and pasteurized milk. 
In several instances, the pipeline was bypassed 
by carrying milk from cows to the bulk tank 
in buckets. All samples were held 12 to 16 hr. 
at 40° F. prior to titration. 

The increase in ADV between the cow and 
the pasteurized product was considerably 
greater when the milk passed through the 
pipeline than when it was hand-carried to the 
bulk tank. This increase was magnified when 
a milk-metering device was placed in the line. 
Examination of the acid degree values of 
samples taken at various stages in the handling 
process reveals that these differences can be 
traced directly to the agitation of milk oceur- 
ring in the milk hose between the milking ma- 
chine and the pipeline. The added effect of the 
presence of the milk-metering device is felt to 
result from the additional 5-ft. length of hose 
it introduces into the system, rather than the 
mechanics of the device itself. 


P30. Studies on immersion cleaning with 
bucket machine milking plant. R. L. WuiTeE- 
HOUSE AND L. F. L. Cece, University of 
Alberta, Edmonton, Alberta, Canada. 


Immersion cleaning, which is a system of im- 
mersing milk contact surfaces cf milking ma- 
chine parts in 3% NaOH between milkings, 
without brushing, was first developed for use 
with direet-to-can milking (Thiel, Clough, and 
Clegg, J. Dairy Sei., 22: 156. 1955.). This 
limited the use of the method to a small per- 
centage of machine milking installation, and 
the present work reports results of a small 
trial with bucket plant where the buckets were 
cleaned conventionally by chemical sterilization. 

It has previously been recommended (Clegg, 
J. Appl. Baeteriol., 18: 358. 1955, and Clegg 
and Hoy, Agriculture, 64:53. 1958.) that ad- 
ditional safeguards of descaling and heat treat- 
ment be both used with chemical sterilization 
of rubber and metal equipment. In the present 
study an atempt has been made to simplify 
the procedure as much as possible, as this has 
been found necessary both experimentally and 
in practice, and the results presented suggest 
that with immersion cleaning of clusters these 
safeguards are not necessary, and that the 
buckets need be descaled only once a month 
and do not require heat treatment. 


P31. Feeding values of alfalfa haylage, si- 
lage, green-chop, pasture, and artificially dried 
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hay. H. H. Voe_Ker anp E. BartLe, South 
Dakota State College, Brookings. 

Alfalfa haylage was preserved in Harvestores 
at 40-52% moisture and was compared with 
green-chopped alfalfa, pasture, artificially- 
dried hay, and silage (62% moisture, unsealed 
tower silo). The four reversal-type trials in- 
volved 89 cows individually fed. Average daily 
4% FCM production was: Trial 1, haylage 
32.0, green-chop 32.9; Trial 2, pasture 32.3, 
haylage 31.5, green-chop 31.2; Trial 3, haylage 
37.7, hay 37.3 lb. There were no significant 
differences in production in these trials. Cows 
on haylage consumed the most dry matter and 
they gained the most weight when fed 1 lb. 
concentrates/3 lb. 4% FCM. Cows were fed 
concentrates at 0, 90, 100, and 110% of net 
energy requirements in another trial. The 
lower concentrate levels resulted in more ef- 
ficient production. Bud-stage alfalfa produced 
the best responses. Labor was 45% more for 
feeding green-chopped alfalfa than haylage. 
Milk return per acre was highest with haylage. 
In two replicated trials, 76 heifers gained sig- 
nificantly more weight on haylage than on green 
alfalfa, with more uniform dry matter consump- 
tion from haylage. Complete chemical analyses 
before and after preservation indicated high 
nutrient preservation as haylage. Weights in 
and out of sealed storage resulted in 96% re- 
covery in three trials. 


P32. Several factors affecting the milk pro- 
duction response of cows to changes in the 
quantity and nature of the ration. R. E. 
Matuer, C. P. Bremenstern, B. R. Pouuton, 
AnD G. H. BonnineTon, Jr., New Jersey Agri- 
cultural Experiment Station, Sussex. 

Data from the barn-feeding periods from 
62, 245-day lactations of 24 cows receiving 
maximum molasses-grass silage, 5 lb. alfalfa 
hay, and grain at the rate of 0, 1: 6, and 1: 3. 
were analyzed by least-squares methods to per- 
mit curvilinear and interaction relationships to 
be evaluated. Intake was in terms of ealeu- 
lated net energy (CNE), estimated from chemi- 
cal composition by regression formulas. Vari- 
ables included were average daily FCM in 
pounds (M), age in months (A), average stage 
of lactation in weeks (S), potential producing 
ability in pounds per day in 245 days (P), 
weight (lb.)'* (W), daily total CNE in therms 
(E), and ratio or percentage of energy from 
forage (R). Change in weight was included 
as a foundation of other variables. The regres- 
sion equation and standard errors of coefficients 
were : 

M = 19.83 + .74(+ 52) A — .0051 (+ .0044) A’ 
— .055 (= .036) W —.88 (+ .16)S — 2.09(+.71)P 
+ .088(= .032) E* — .0025(+ .0016) E*+ .18(+ 
12)R — .029(+ .006)ER + .0074(+.0018) PR 
+ .17( + .04) PE — .0024( + .0006)PE*. The 
combined effects of A and A®* were significant 
(P > .05). The great importance of the inter- 
action of potential producing ability with en- 
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ergy intake and ratio in determining response 
to ration was clearly demonstrated. 


P33. Milk production and growth of identi- 
cal twins calving for the first time at 2 vs. 3 
yr. of age. E. W. Swanson, University of 
Tennessee, Knoxville. 

Five twin heifers were bred to calve at 2 yr., 
whereas their mates were not bred until a year 
later. Thereafter, the twin pairs calved together 
at yearly intervals. Average ages of calving 
were 24.6, 36.4, 48.3, and 61.7 mo. Twin pairs 
were fed and managed alike after calving. The 
five 2-yr.-old heifers averaged 5,590 lb. FCM. 
At 3 yr. the five early calvers averaged 
6,653 lb. compared to 6,963 lb. FCM from the 
late calvers. In the 4-yr. and 5-yr. lactations 
only three pairs were continued. At + yr. these 
averaged 7,933 and 7,499 lb. FCM for the early 
and late calvers, respectively. In 154 days of 
the 5-yr. lactations they have averaged 5,505 
and 5,692 lb. FCM, respectively, for early- and 
late-calving heifers. Growth curves were nearly 
identical except for the 30- to 36-mo. period, 
when the late calving heifers gained faster both 
in body weight and in height at withers. At 
36 mo. the average difference was 68 lb. weight, 
0.8 in. heart girth, and 0.6 in. withers height. 
By 48 to 60 mo. these differences had nearly 
disappeared. The results of this study show no 
special advantage for either early or late calv- 
ing for effects on later lactations or growth. 


P34. Influence of heat (80 and 90° F.) and 
stage of lactation at 65° F. on salt balance of 
milk. T. H. Kamat, A. C. RaGspa.e, anv H. D. 
JOHNSON, University of Missouri, Columbia. 
Salt balance in milk was determined under 
controlled Climatic Laboratory conditions of 
two groups of twelve nonpregnant Holstein 
cows. Each group consisted of two early, mid, 
and late lactation cows. The two groups were 
alternately exposed (switch-back design) at 
2-wk. intervals to the following successive 
temperatures, 65, 80, 65, 90, 65, and 90° F. 
At high environmental temperatures salt balance 
(eitrie acid + phosphorus) — (calcium + magne- 
sium), citric acid, phosphorus, magnesium, and 
milk yield were lower than these at 65° F. in 
all lactation groups. Such depression was less 
pronounced when milk yield was greatly de- 
pressed at 90° F. High temperatures decreased 
calcium during the first half of lactation period. 
Na, K, and Na/K rations in most instances were 
lower at high temperatures than at 65° F. 
During the study the three lactation groups at 
a comfort temperature (65° F.), decreased ex- 
ponentially with advancing lactation in salt 
balance, citric acid, potassium, and milk yield. 
Phosphorus and magnesium declined during 
early and mid and increased during late lacta- 
tions. Calcium decreased during early lactation 
and increased at later lactation periods. Na 
and Na/K ratios consistently increased at all 
lactation periods. Changes with either tempera- 
ture or stage of lactation were statistically sig- 
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nificant in many characteristics, especially 
during mid and late lactations, though not en- 
hanced by the influence of gestation. 


P35. Effect of air conditioning on productive 
functions of dairy cattle during hot weather. 
J. E. Jounston, G. A. Hinpery, T. TuRwnip- 
SEED, AND D. THompson, Louisiana Agricul- 
tural Experiment Station, Baton Rouge. 

Twenty lactating Holstein cows were ran- 
domly assigned to an air-conditioned barn or 
an aluminum-roofed open shed. Cattle were 
maintained in these quarters for the period of 
July 15, 1959, to September 21, 1959. Rations 
consisted of an 18% crude protein concentrate 
mixture fed 1 lb. per 3 lb. FCM, oat silage 
fed ad libitum during the day, and alfalfa hay 
fed ad libitum at night. Air temperatures in 
the air-conditioned barn ranged from 62 to 
72° F. with a dew point of about 57° F., air 
temperatures in the shade barn ranged from 
70 to 97° F. with a dew point averaging about 
72° F. Body temperatures, respiration rates, 
respiratory volumes, and metabolic heat pro- 
duction were significantly higher for cows under 
hot conditions. Milk production, day-night ratio 
of forage intake, and apparent digestibility 
of dry matter were not significantly different 
between the groups. The lack of productive 
benefit from air conditioning may have been 
due to the fact that the animals had acelimatized 
to hot conditions prior to initiation of the 
experiment. 


P36. Effect of constant environmental tem- 
peratures and relative humidities on feed di- 
gestion by lactating Holstein cows. A. V. 
Davis AND C. P. MeriLan, University of Mis- 
souri, Columbia. 

A switeh-back design was used with twelve 
lactating Holstein cows (four each in early, mid, 
and late lactation) to study the effects of 
constant environmental temperatures and rela- 
tive humidities on feed digestion. The cows 
were housed in two psychrometrie chambers 
and subjected to five different temperature and 
humidity relationships. The chromic oxide 
tracer technique was used to determine feed 
digestibility under the different environments. 
Chromic oxide was fed twice daily, at 3:30 P.M. 
and 4:30 a.m. Determination of the diurnal 
excretion pattern indicated maximum chromic 
oxide excretion at approximately 7 a.m. and 
minimal exeretion about 12 hr. later. 

Environments of 80° F. and 80% relative 
humidity, or 90° F. and 20% R.H., when com- 
pared with a control of 65° F. and 50% R.H., 
had very little effect on the feed intake and di- 
gestibility. When the cows were subjected to 
90° F. and 40% R.H. the effect of environment 
was obvious. Dry matter intake fell to 5.07 
lb. per day less than cows in the control en- 
vironment, and feed digestibility increased by 
4.35%. An environment of 90° F. and 50% 
R.H. exerted an even greater effect by decreas- 
ing feed consumption 20%, or 6.72 lb., dry 





matter per cow per day, and increasing feed 
digestibility by 6.2%. 


P37. Effects of various combinations of tem- 
perature and humidities on milk production. 
H. D. Jonnson, H. H. Kipier, A. C. RAGSDALE, 
AND M. D. SHANKLIN, University of Missouri 
and USDA, Columbia. 

The effects of different temperature-humidity 
levels on milk production in 36 Holstein cows 
were measured in the Missouri Climatie Labo- 
ratory. The treatments consisted of exposures 
for 2 wk. each to temperatures of 80, 85, 90, 
and 95° F. and relative humidities from 20 to 
80%. Switchback exposures were made to a 
base condition of 65° F., 50% R.H. Lactation 
effects were separated from treatment effects by 
making equal exposures of cows in early, mid, 
and late stages of lactation. 

At an extreme condition, 90° F., 50% R.H., 
the absolute decline in milk production below 
the 65° F. level was 7.9 lb/day in early lac- 
tation, 2.5 lb/day in late. At 80° F., 30% R.H., 
the declines were only 4.5 and 2.8 lb/day. In- 
creases in rectal temperatures at 90° F. and 
50% R.H. were: early, 2.9, and late, 1.7° F. 
At 80° F., 30% R.H., the inereases were 0.4 
and 0.3° F. 

At mildly stressful conditions the individual 
differences in heat tolerance outweighed the pro- 
duction differences. At more extreme conditions 
(90° F., 50% R.H.) the level of production 
was definitely a factor, as shown by milk pro- 
duction and body temperature changes. This 
suggests that it is necessary to have animals in 
the comfort zone to select for genetically 
superior individuals (potentially high and aver- 
age producers are similar at 90° F. and 50% 


R.H.). 


P38. Tolerance of dairy cows to high climatic 
temperatures on low roughage ration. G. H. 
Srort, University of Arizona, Tucson, AND 
E. Grant Moopy, Arizona State University, 
Tempe. 

The influence of low fiber highly digestible 
rations on tolerance of lactating dairy cows 
to summer temperatures has been studied. 
Twenty-four cows were divided into two groups. 
One group received 2.5 lb. of alfalfa hay for 
each 100 lb. of body weight. The other group 
was fed only 1 |b. of hay for each 100 lb. of 
body weight. Concentrates were fed at a rate 
to make up the difference in energy and protein 
needed for production and maintenance. De- 
signed as a double-reversal, the trial continued 
through three 5-wk. periods. 

The low roughage ration was superior in 
producing 1.18 lb. more of 4% fat-corrected 
milk per cow, per day. The body temperature 
averaged 0.51° F. lower and the cows respired 
14.1 less times per minute. However, the per 
cent of fat of the milk was depressed on the 
low fiber ration, testing 0.31% less. All of the 
differences were highly significant. 
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The most striking differences in the variants 
occurred during the hotter days of July and 
August, when the minimum daily temperatures 
were 80° F. or above and the maximum ranged 
from 105 to 110° F. There was little difference 
in the variants during the earlier and later 
periods of the trial when climatic temperatures 
were milder. 


P39. Preliminary observations on the effect 
of frequency of feeding an equalized intake 
upon milk production characteristics, body 
weight, and feed utilization in lactating dairy 
cows. J. R. CAMPBELL AND C. P. MERILAN, De- 
partment of Dairy Husbandry, University of 
Missouri, Columbia. 

A 3x 3 Latin-square design was used with 
three groups of eight Guernsey cows, with each 
receiving three treatments at the rate of two, 
four, and seven feedings per day. Each cow 
was fed 4 lb. of dry beet pulp and 16 lb. of 
good-quality alfalfa hay daily. Concentrate 
was fed according to milk production and the 
balance of the daily nutrients was met by feed- 
ing alfalfa pellets. Each trial consisted of a 
2-wk. preliminary period followed by a 4-wk. 
experimental period. 

Preliminary results from the first trial indi- 
eate that when switched from ad lib. to 2 x 
per day feeding, the average daily production 
in pounds of 4% FCM decreased from 42.8 
to 38.9; whereas, no difference in pounds of 
4% FCM was observed in the groups fed 4 and 
7x daily. The group average per cent B.F. 
decreased from 4.45 when fed ad lib. to 3.98 
when fed 2 x daily, while no change was ob- 
served in the per cent B.F. in the groups 
switched from ad lib. to four and seven feed- 
ings per day. All groups showed a slight in- 
crease in SNF, which was believed to be a 
result of the increasing stage of lactation. 

The results (including body weights and feed 
utilization values) of further trials now in 
progress will be reported. 


P40. Effect of various hay: concentrate ratios 
and levels of feeding on production and com- 
position of milk of dairy cows. D. K. Horcu- 
Kiss, N. L. Jacopson, anp C. P. Cox, Iowa 
State University, Ames. 

Three, 12-cow Holstein replicates (one in 
each of 3 yr.) and one Brown Swiss replicate 
(distributed over the 3 yr.) were obtained from 
cows calving between September and January. 
All cows were in their second or subsequent 
lactations. For 9 wk. after parturition, each 
cow was fed hay and concentrate at a 7:4 
ratio (on a weight basis) ad libitum. The 
cows were then allotted to four hay: con- 
centrate ratios (75:25, 55:45, 35:65, 15: 85) 
on a net energy basis at each of three feeding 
levels (high, medium, low) for a 12-wk. treat- 
ment period. The hay was _ good-quality, 
second-cutting alfalfa and the concentrate mix- 
ture contained about 17% crude protein. Milk 
composition was determined 2 wk. before in- 


itiation of treatments and subsequently at bi- 
weekly intervals for 16 wk. 

Significant effects (P < .05) were: (1) Milk 
production was less on the high-hay ratio than 
on the other ratios; (2) milk production and 
the protein and lactose levels in the milk were 
decreased by underfeeding; and (3) protein 
content was higher in milk from animals fed the 
two higher-concentrate ratios than in milk from 
cows fed rations higher in hay. Diet had a 
greater influence on protein content than on 
lactose. Milk fat percentage was not affected 
significantly by diet. 


P41. Relationship between body weight and 
yield of dairy cows. R. E. Ers, Washington 
State University, Pullman. 

Brody (Bioenergetics and Growth, 1945) 
generalized that larger animals moved more 
slowly and moved less than smaller animals 
and that this relationship could be deseribed in 
terms of mass to surface area or in terms of 
resting maintenance requirements. He _ sug- 
gested that the 0.7 power of body weight 
(W°") deseribed the relationship to milk 
energy yield. A value of W°* was ob- 
served for 200 of our cows. This group of 
cows averaged an increase of 641 lb. of fat-cor- 
rected-milk (FCM) for each 100 lb. inerease in 
weight. In a second experiment (216 records) 
changes in FCM per 100 Ib. increase in weight 
for Holsteins, Jerseys, Guernseys, and cows 
within breeds, respectively, were as follows: 
(a) body weight—860, 533, —240, and 570 
lb.; (b) metabolic size (1,000 lb.+ ( W-1,000)°" 
—1,334, 750, — 349, and 828 lb.; body weight 
independent of age—430, 150, —336, and 236 
lb.; and metabolic size independent of age—662, 
224, — 487, and 309 lb. Other details of this 
study suggest that weight and age relation- 
ships need thorough study before breeders are 
encouraged to drastically alter the size of their 
particular breed. 


P42. Economic analysis of large commercial 
dairies in Los Angeles County, California. 
J. L. ALBricut, D. R. Parton, anp E. A. Hysr, 
University of Illinois, Urbana; Frazer and 
Torbet, C.P.A., Los Angeles; California State 
Polytechnic College, San Luis Obispo, Cali- 
fornia. 

Records from an accounting service involving 
39 Los Angeles County commercial dairies that 
purchased all or most of their replacements 
were studied over a 3-yr. period (1956-58). 
The average size dairy was 290 milking cows, 
with an average investment per cow of $983. 
fhe dairies as a group were well-managed, with 
returns on capital investment averaging 5.0, 
6.8, and 5.7% for the 3 yr. period. 

Feed, labor (hired and family), herd replace- 
ment costs, operating expenses, and interest on 
assets at 6% were 51, 16, 8, 16, and 9%, re- 
spectively, for the costs of production. Dairy- 
men in these dry-lot operations fed their cows 
alfalfa hay and concentrates primarily at the 
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rate of 14% excess T.D.N. over Morrison’s 
Standards. Under labor management, the num- 
ber of cows per man was 63 with 48 hr. per 
cow per year. Average production per cow 
for these herds was 12,390 lb. milk and 442 lb. 
butterfat. Annual culling rates for the 39 
dairies were 47%. 

The relationships between herd size, produc- 
tion per cow, level of feeding, labor efficiency, 
culling percentage, and the costs of milk pro- 
duction as they affect per cent return on capital 
investment will be discussed. 


P43. Observations on the use of plant juices 
in bloat studies. J. T. BLAKE AND R. S. ALLEN, 
Iowa State University, Ames. 

Juices mechanically expressed from alfalfa 
and Ladino clover and administered orally to 
dairy cattle produced a high incidence of bloat 
when administered as whole, fresh juices at 
dosage rates approximating 10% of body 
weight. A lower incidence of bloat occurred 
with (1) a supernatant fraction of alfalfa 
juice, (2) brome and orchard grass juices, 
(3) concentrated and dehydrated alfalfa juice, 
and (4) a water extract of alfalfa meal. Ad- 
dition of dextrose to alfalfa juice increased 
bloat incidence; bloat also occurred after ad- 
ministration of a econeentrated solution of 
dextrose in water. Bloat resuling from forage 
exracts was not typical of field bloat, both 
in regard to clinical symptoms and rumen 
ingesta characteristics. The validity of meas- 
urements of physical and physiopathological 
phenomena in cattle thus experimentally bloated 
is questionable. Hydrocyanie acid toxicity re- 
sulted when birds’-foot trefoil juice was ad- 
ministered at a dosage rate of 2.5% body 
weight. The blood cyanide level peaked at 
2.22 u/ml about 20 minutes post-administration. 


P44. Physiological studies of the rumen, with 
emphasis on the animal factors associated with 
bloat. V. E. Menpen anp J. M. Bopa, Univer- 
sity of California, Davis. 

As possible animal factors involved in the 
etiology of bloat, rumen motility, total gas pro- 
duction, ingesta nitrogen fractions, salivary 
secretion rates, and composition were compared 
in four bloat-susceptible and two nonsusceptible 
cows selected from 17 animals previously charac- 
terized, over a 2 yr. period, for bloat suscepti- 
bility. They received a constant daily intake 
of 70 lb. freshly chopped alfalfa tops through- 
out the 40-day experimental period. 

No significant differences were found in total 
gas production, nitrogen fractions, salivary com- 
position, and frequeney of rumen contractions. 
Average strength of rumen contractions were 
10.2, 15.5, 13.7 (nonbloaters) and 8.4, 12.2, 
10.6 em. H.O (bloaters) at 15 min. before, 30 
and 70 min. after feeding, respectively (P< 
0.01 in all eases). Average secretion rates of 
sardial saliva collected before feeding were 
67.8 and 52.7 ml/min for nonbloaters and 
bloaters, respectively (P<0.01). Salivary rates 


were calculated from the weight difference be- 
tween 500 g. of feed fed and the collected 
boluses. Two such measurements, separated by 
a 20-min. feeding period, were used to deter- 
mine the ability of the animal to maintain 
salivary flow. Average rates were 3.0, 2.3 
(nonbloaters), and 2.5, 1.8 g/see (bloaters) 
for the first and second feeding periods, re- 
spectively (P<0.01). 


P45. Antifoaming agent for treatment of 
pasture bloat. R. H. JoHnson anp R. S. 
ALLEN, Iowa State University, Ames. 

An inexpensive, water-dispersible anti-foam- 
ing agent has been developed and tested as a 
treatment for pasture bloat. This product con- 
sists of two parts of crude soybean oil and 
one part of an emulsifier composed of casein, 
sodium carbonate, ethanol, and water. In 90 of 
95 serious cases of bloat in which relief could 
not be effected by stomach tube alone, admin- 
istration of 100-400 ml. of this product by 
stomach tube resulted in prompt release, usually 
in less than a minute, of large quantities of 
gas (via stomach tube and/or eructation). No 
adverse side-effects were noted and the animals 
resumed grazing in 15-40 min. Four of the 
cases were relieved temporarily but required 
further similar treatment later; one died before 
treatment was completed. In cases other than 
the above, where the stomach tube could not 
be introduced, the oil was administered intra- 
ruminally by hypodermic needle and large 
syringe. Animals were not treated unless the 
bloat was seored three or higher on a seale of 
zero to five (Johnson et al., J. Animal Sci., 
17: 893. 1958.). The emulsifiable oil was found 
to be effective more promptly than nonemulsi- 
fied oil. 


P46. Studies on excessive salivation in rumi- 
nants fed certain leguminous forages. J. H. 
Byers AnD H. P. Broguist, University of Illi- 
nois, Urbana. 


Numerous incidents of ruminants salivating 
excessively after consuming second-growth 
leguminous forages, principally red _ clover, 
prompted a study of the nature of the material, 
termed slobber factor (SF), in such forages. 
This condition has been reproduced in our labo- 
ratory. Generally, cows consume 5-15 Ib. 
of forage, begin to salivate profusely, and then 
stop eating. Hot water extracts of such forage 
when administered by drenching usually cause 
excessive salivation in less than an hour. When 
red clover containing SF was added as 40% 
of a guinea pig diet, excessive salivation was 
demonstrated in the guinea pig. SF can also 
be extracted from forage with hot ethanol; 
when the ethanol is evaporated, a portion of the 
remaining solids is soluble in hot water and 
contains SF. Extracts at pH 2, when chro- 
matographed on paper in a butanol-acetie acid 
system, contain a material (Re = 0.12) which 
gives a pink color characteristic for alkaloids 
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when treated with Dragendorff’s reagent. Philo- 
earpine, a salivary gland stimulant, gave an 
Re = 0.32 under these conditions. SF can be 
extracted from water into CHCl, at pH 10 but 
not at pH 2, thus behaving like an amine. The 
effect of SF and piloearpine in inducing sali- 
vation in guinea pigs was counteracted by the 
simultaneous administration of atropine. These 
findings suggest that SF may be an alkaloid. 


P47. Effect of protein status on salivary urea 
secretion. Y. Hirose, R. 8. Emery, C. F. Hurr- 
MAN, AND G. H. Conner, Michigan State Uni- 
versity, East Lansing. 

A 5-mo.-old 320-lb. Holstein steer with esoph- 
ageal and ruminal fistulas was used for 24- 
hr. collections of feces and urine. Saliva was 
collected for 10 min. every fourth hour to esti- 
mate the 24-hr. flow. A low protein ration (2 
lb. each of alfalfa hay, beet pulp, corn, and 
ground corn cobs) was administered for 26 days 
with collections on the 23rd and 26th day. Then, 
0.12 lb. urea was added to the ration and ad- 
ditional collections made on Days 29, 31, 48, 
and 50. The corn, corn cobs, and urea were ad- 
ministered via the rumen fistula. The urinary 
nitrogen excretion was 14.3 g/day during the 
low protein feeding regime and increased to 
42.5 g/day immediately after adding the urea 
and was further increased to 43.6 g/day at the 
end of the trial. The corresponding secretions 
of salivary nitrogen were 5.0, 8.0, and 6.8 
g/day. This indicates that nitrogen was con- 
served by increased salivary return to the rumen 
when the steer was nitrogen-deficient. 


P48. Course of cellulose digestion by rumen 
microorganisms in vitro. R. L. Sa.spury, 
J. A. Horrer, anp R. W. Luecke, Michigan 
State University, East Lansing. 

The cellulolytic activity of strained rumen 
fluid against Solka-Floe (wood cellulose) was 
examined to obtain information concerning the 
course of cellulose digestion in vitro. Preincu- 
bation of Solka-Floe with rumen microorgan- 
isms shortened the lag phase generally observed 
with this substrate. Washing or autoclaving 
the preincubated Solka-Floe restored the lag 
phase, suggesting that the effect of preincuba- 
tion was due to attachment of the organisms 
rather than to a change in the substrate. No 
evidence for the presence of a swelling factor 
was obtained and no appreciable cellulose di- 
gestion was observed in the presence of toluene 
with either the untreated or the preincubated 
Solka-Floe. Addition of chloramphenicol to 
inhibit protein synthesis permitted digestion 
of 1.3 mg. of cellulose/hour when the antibiotic 
was added at 0 hr. and 4.8 mg/hour when it 
was added at 12 hr. The change may have been 
due to an increase in the number of organisms. 
Rumen organisms preincubated with Solka-Floc 
digested cellulose at the same rate as untreated 
organisms, but preincubation with carboxy- 
methylcellulose prolonged the lag phase. 
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P49. Effect of feeding certain defined nutri- 
ents on cellulose digestion and volatile fatty 
acid concentration of the rumen. R. L. Sats- 
purY, J. A. Hoerer, AnD R. W. Lurcke, Michi- 
gan State University, East Lansing. 

Fistulated steers fed a ration of hay (or 
straw) plus concentrate were given the regular 
ration plus Solka-Floe (wood cellulose) for 
three days, Solka-Floe alone or with other de- 
fined nutrients for three days, then returned 
to the regular ration. Cellulose digestion in 
vitro was below normal when the animal re- 
ceived Solka-Floe, Solka-Floe plus urea, or 
Solka-Floe plus Drackett protein, normal 
when it received Solka-Floe plus concentrate, 
and normal or slightly below normal when 
it received Solka-Floe plus corn starch plus 
urea. Lowered cellulose digestion in vitro 
could be restored to normal levels by the 
addition of yeast extract or alfalfa extract 
but not by B-vitamins, n-valerie plus isovaleric 
acid, or a mixture of adenine, xanthine, and 
uracil. The respective acetic/propionie acid 
rations in the rumen for the regular ration, 
regular ration plus Solka-Floc, Solka-Floc 
plus corn starch plus urea, and regular ration 
were 4.5, 2.15, 1.75, and 3.91 for alfalfa hay 
plus concentrate and 4.18, 3.31, 2.30, and 4.53 
for oat straw plus concentrate. 


P50. Enzymatic activity of rumen fluid cel- 
lulases. R. W. Srantey AND E. M. KEsLer, 
The Pennsylvania State University, University 
Park. 

The activity of rumen fluid cellulases has 
been shown to be stimulated by the combined 
addition of ATP, hexokinase, and MgCl.. This 
stimulation was observed on Whatman cellu- 
lose but not on carboxymethyl cellulose. In con- 
trast, activity on Whatman cellulose is inhibited 
by addition of glucose. Chromatographie evi- 
dence indicates that phosphate esters are in- 
volved in enzymatic hydrolysis. 

Trials conducted to determine stimulatory 
and inhibitory additives have shown that the 
activity of rumen fluid cellulases is dependent 
upon sulfhydryl groups. Thiol reagents such as 
aseorbie acid, KCN, and glutathione show a 
slight stimulatory effect, whereas the addition 
of para-chloromercuribenzoate results in strong 
inhibition. Reversal of this inhibitory effect can 
be brought about by the addition of glutathione. 


P51. Factors affecting energy metabolism in 
ruminants. R. E. Brown anp C. L. Davis, 
University of Illinois, Urbana. 

Acetic acid or sodium acetate was infused into 
the rumens of fasted steers for 12 to 48 hr. 
Acetie acid infusions caused a drop in the pH 
of the rumen contents and produced acidosis 
(reduced CO, combining capacity of blood 
plasma). Blood glucose concentrations fell 
from 50-56 mg. % to 21-35 mg. % and blood 
VFA’s rose to 75-90 mg.%. Intravenous ad- 
ministration of glucose caused a slight decrease 
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in blood acetate concentrations, but even at 
100 + mg. % blood glucose, blood acetate re- 
mained at 60 + mg. %. The infusion of equiv- 
alent amounts of sodium acetate failed to cause 
a similar response. Blood glucose concentration 
usually rose 10-20 mg. % and acetate failed to 
accumulate in the blood. The infusion of either 
substance caused an inerease in rumen fluid 
VFA’s to levels of 9-10 meq/100 ml. at 4 hr. 
This level was maintained throughout the ex- 
periment. The data suggest that both glucose 
and acetate metabolism are modified in acidosis 
and the observed accumulation of acetate in the 
blood is not due to decreased availability of 
glucose. 


P52. Utilization of carbohydrates posterior 
to the rumen-reticulum of the bovine. J. T. 
Huser AND N. L. Jacosson, Iowa State Uni- 
versity, Ames. 

Kight carbohydrates (glucose, lactose, maltose, 
sucrose, amylose, amylopectin, tapioca, and acid- 
treated corn starch) were delivered into the 


omasum-abomasum of fasted animals of five 
age groups (2-4, 6-8, 12-22, 30-38, and 
73-106 wk.). The carbohydrates were mixed 


with water; administration was by nipple pail 
at the three younger ages and by stomach tube 
via rumen fistula and reticulo-omasal orifice at 
the two older ages. Rate of administration was 
2 g. per pound body weight, except for amylose 
which was 1 g. Jugular blood samples were 


taken before feeding and 0.5, 1, 1.5, 2, 3, 5, 
and 8 hr. thereafter. Maximum increases in 
blood reducing sugar levels in mg. % after 


carbohydrate feeding at the five successive ages, 
from youngest to oldest, were glucose: 125, 
117, 69, 82, 39; lactose: 134, 111, 28, 32, 12; 
maltose: 20, 66, 29, 31, 15. Maximum levels 
oceurred 1 to 2 hr. after feeding. Sucrose and 
starches caused only small inereases in blood 
sugar. Glucose, maltose, and sucrose usually 


caused diarrhea in less than 8 hr. Lactose 
caused diarrhea after 12 wk. of age. Blood 


sugar responses were moderately increased when 
starches were autoclaved (15 p.s.i.g. for 30 
min.) or were heated in a water suspension until 
gelling oceurred. 


P53. Rumen volatile fatty acid production as 
affected by feeding frequency. K. L. Knox anpD 
G. M. Warp, Colorado State University, Fort 
Collins. 

Increased daily weight gains by dairy heifers 
have been found when the same quantity of 
feed is divided into small portions and fed 
several times a day. In an attempt to explain 
these increased weight gains, rumen fluid 
samples were collected and analyzed for volatile 
fatty acid content. Rumen samples were col- 
lected each hour for 24 hr. from two fistulated 
Brown Swiss animals fed a maintenance diet 
either two or eight times a day. Volatile fatty 
acid production was significantly higher and 
the acetic/propionie acid ratio was significantly 


lower when the animals were fed eight times a 
day. Animals fed twice daily had a_ higher 
percentage of acetic acid in the rumen contents 
than those animals which were fed eight times a 
day. Propionic acid as a percentage of the total 
production was higher in the eight-time feeding. 
Butyrie acid was not significantly influenced by 
either feeding system. 


P54. Parakeratosis condition of rumen epi- 
thelium produced by an all-concentrate ration. 
G. Vipacs AND G. M. Warp, Colorado State 
University, Fort Collins. 

In the course of experiments with diets con- 
sisting solely of dried beet pulp, rumen epithe- 
lial changes were observed similar to paraker- 
atosis reported for feed-lot cattle and sheep. 
This condition appeared within four to six days 
in fistulated cows, after changing from hay to a 
dried beet pulp ration. When the ration was 
changed to hay again, the rumen epithelium 
returned to normal, but recovery was slower 
than the development of parakeratosis. Ad- 
dition of acetic acid to the beet pulp ration, 
at a concentration equal to that found on the 
hay diet, arrested but did not correct the ne- 
crosis. Acetic acid added to the hay ration 
slowed recovery. It is suggested that the low 
acetate/propionate ration associated with the 
beet pulp ration may be the causative agent of 
this condition and that, in turn, destruction of 
papillae may result in alternations of VFA 
absorption. Photographs illustrating these 
changes in rumen tissue will be shown. 


P55. Effect of dihydrotachysterol on the blood 
calcium and phosphorus levels of dairy cows. 
S. Bapawt, T. H. Biosser, anp R. E. Warts, 
Washington State University, Pullman. 

Dihydrotachysterol, a product sometimes used 
in cases of parathyroid insufficiency in man, 
was studied for its caleemie effect in dairy cows. 
The intramuseular injection of 30 mg. dihydro- 
tachysterol into a total of nine nonlactating and 
lactating cows (six Jerseys, one Holstein, and 
two Guernseys) resulted in variable blood serum 
calcium and plasma phosphorus levels up to 
70 hr. post-injection. The average preinjection 
blood levels (mg. %), and levels at 2, 6, 12, 22, 
34, 46, and 70 hr. post-injection were as fol- 
lows: Caleium, 12.9, 12.7, 12.8, 13.5, 12.1, 12.6, 
12.5, and 12.6; phosphorus, 5.8, 5.6, 5.2, 5.6, 
5.6, 5.9, 5.8, and 6.0. 

A 30-mg. intramuscular injection of dihydro- 
tachysterol 12 hr. prepartum into a parturient 
Jersey cow with a history of milk fever did 
not prevent the occurrence of the disease. Blood 
calcium and phosphorus dropped sharply. 

The oral administration of 10 and 20 mg. of 
dihydrotachysterol (in the form of perles) to 
nine lactating Jersey cows resulted in variable 
levels of blood caletum and phosphorus up to 
228 hr. following administration. 

It is concluded that dihydrotachysterol, at the 
dosage levels used, has no caleemic effect for 
dairy cows. 
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P56. Nutrition of ruminal cellulolytic bac- 
teria. M. P. Bryant anv I. M. Roptnson, Ani- 
mal Husbandry Research Division, ARS, Belts- 
ville, Maryland. 

Ten of 15 strains of Ruminococcit would grow 
in a medium containing cellobiose, casein hy- 
drolysate, minerals, B-vitamins, volatile fatty 
acids, Na.S, and a carbonie acid—bicarbonate 
buffer. Ten, eight, eight, two, one, and one 
of the strains required biotin, B,, PABA, folie 
acid, riboaflvin, and thiamin, respectively, for 
growth. NH, was essential for growth of repre- 
sentative strains and served as their sole source 
of nitrogen other than B-vitamins. The levels of 
NH, required for growth of Ruminococcus albus 
(Strain 7) and Ruminococcus flavefaciens 
(C94) were the same whether the medium con- 
tained 0, 0.01, or 0.02% of each of 17 amino 
acids. Studies with Strains 7 and C94 and 
S85, Bacteroides succinogenes, revealed that 
single N compounds ineluding amino acids, 
purines, pyrimidine, glutathione, NOs, urea, 
glutamine, and asparagine would not replace 
NH, in a medium containing 0.01% of each of 
17 amino acids. An exception was the amides 
which allowed growth of S85 but at a much 
slower rate than NH; Ammonia N_ uptake 
during growth of the three strains was equal 
to or greater than trichloracetie acid precipi- 
tated N produced whether the medium con- 
tained 0.1 or 1.0% of enzymatically hydrolyzed 
casein. Under identical conditions Streptococcus 
bovis did not take up appreciable NH, when 
the high level of casein was present. 


P57. Destruction of penicillin by rumen mi- 
croorganisms. ©. K. SmirH, JUNE AZUKAS, 
R. S. Emery, anp C. F. HurrmMan, Michigan 
State University, East Lansing. 

Fistulated cows were fed hay and grain 
plus 100 mg. procaine penicillin daily. Initially, 
penicillin levels in the rumen were 0.5 to 1.0 
unit/milliliter 15 min. after feeding and disap- 
peared in 2 to 3 hr. (detection limit (.05 unit/ 
milliliter). After feeding penicillin for several 
weeks, penicillin persisted in the front of the 
rumen for only 1 hr. and very little reached the 
back of the rumen. Penicillin was destroyed 
when incubated with bacterial-free liquid from 
the rumen or from in vitro fermentations. This 
activity was attributed to penicillinase, since 
it was heat labile and could be concentrated by 
acetone and ammonium sulfate precipitations. 
The presence of penicillin was required for 
production of the enzyme. Rumen microorgan- 
isms could destroy 100 units penicillin/milliliter 
in 5 hr. 


P58. Amino acid metabolism by rumen bac- 
teria. T. R. Lewis anp R. 8. Emery, Michigan 
State University, East Lansing. 

The amino acids tryptophan, serine, agri- 
nine, ornithine, glutamie acid, lysine, and cys- 
teine were attacked when added individually to 
incubating rumen fluid or washed cells. The 
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D- and J— forms of tryptophan and serine 
were both attacked. The breakdown of trypto- 
phan resulted in an ether-extractable compound 
which did not react with ninhydrin. Ornithine 
and a substance tentatively identified as delta- 
aminovalerie acid (DAVA) accumulated during 
arginine dissimilation. DAVA also accumulated 
during ornithine and lysine dissimilations. The 
amino acids tested were generally attacked much 
faster by strained rumen liquid than by the 
washed rumen microorganisms. Penicillin at 3 
units/milliliter did not inhibit any of these 
dissimilations. Tests for amine production from 
casein hydrolysate and 18 individual amino 
acids were negative. 


P59. Growth and productive performances of 
Holstein—Red Sindhi crossbreds and their Hol- 
stein-Friesian contemporaries. ©. BRrANTON 
‘nD J. B. Frye, Jr., Louisiana State University, 
Jaton Rouge, and R. KE. McDowe.., Dairy 
Cattle Research Branch, USDA, Beltsville, 
Maryland. 

Comparisons of the growth rate and produe- 
tive performance of 33 F,’s (14 Holstein—1, 
Red Sindhi) and 22 backerosses (84 Holstein—14 
Red Sindhi) with those of purebred Holstein- 
Friesian contemporaries at two stations revealed 
that the crossbreds were smaller at various ages 
and produced significantly less milk and fat dur- 
ing the first lactation than their Holstein con- 
temporaries. The average body weights at birth, 
3, 6, 12, and 18 mo. of age and at 3 mo. post- 
partum (1st lactation) were as follows: F,’s— 
77, 174, 325, 582, 729, and 917 Ib.;_ back- 
crosses—73, 174, 319, 558, 723, and 930 Ib.; 
and Holsteins—86, 197, 364, 640, 830, and 1,098 
lb., respectively. Milk production records dur- 
ing the first lactation averaged as follows: 
F,’s—4,710 lb., backerosses—6,765 lb., and Hol- 
steins—9,801 Ib. Fat yield records averaged as 
follows: F,’s—227 lb., backerosses—276 Ib., 
and Holsteins—365 lb. 

Statistical analyses of the above data showed 
that there were highly significant differences 
between stations and among breed groups for 
growth rate. Breed groups, stations, and 
seasons of calving differences also were statisti- 
cally highly significant in the production data. 





P60. Genetic relationships among the first 
three lactations of Holstein cows. A. KE. FREE- 
MAN, Iowa State University, Ames. 

The heritabilities of first, second, and third 
lactations production and the genetic and pheno- 
typic correlations among these were estimated 
from Holstein cows in the Iowa Board of Con- 
trol Herds. The complete records of 1,876, 
1,081, and 571 daughter-dam pairs for first, 
second and third lactations, respectively, were 
used. The records were expressed as deviations 
from the annual herd average. 

Heritabilities of first, second, and third lae- 
tations were: for milk, 0.36, 0.24, and 0.26; 
for fat, 0.43, 0.35, and 0.26; for per cent fat, 
0.63, 0.72, and 0.58, respectively. For per cent 
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fat, the genetic correlations among first, second, 
and third lactations were between 0.93 and 0.98. 
The genetie correlations between first and second 
records were 0.68 for milk and 0.80 for fat; 
the values for first with third and second with 
third were of the order of 0.40 for milk and for 
fat. That these values are consistently less 
than unity suggests that, to some extent, differ- 
ent sets of genes influence milk and fat pro- 
duction in different lactations. 


P6i. Analysis of deviations of dairy records 
from different contemporary averages. L. D. 
Van VueEck, T. Hemuves, anp C. R. HENDER- 
son, Cornell University, Ithaca, New York. 

The aceumulation of large numbers of dairy 
records and the relative difficulty of analyzing 
these data according to complex models have 
led many investigators to express records as 
deviations from some function of contempo- 
rary averages. These deviations are then ana- 
lyzed according to simpler models. Expecta- 
tions based on the model including herd-year- 
season and sire effects were obtained for the 
squares and cross-products necessary to com- 
pute one-way (sire) classification analyses of 
variance and covariance for records expressed 
as deviations from regressed adjusted stable- 
mate averages, adjusted stable-mate averages, 
stable-mate averages, and herd averages. These 
expectations agreed closely with results obtained 
from the analysis of 59,902 single 305-day M.E. 
records from cows sired by 353 Holstein sires 
used in A.I. Correlations between the sire com- 
ponents were between .99 and 1.00 for both milk 
and fat production. Theoretical correlations be- 
tween the sire components of the models were all 
1.00. This indicates that each of these pro- 
cedures will give the same ranking for breed- 
ing value if the number of daughters per sire 
is large. Heritability estimates computed from 
paternal half-sib correlations for the four 
models were .22, .21, .20, and .20 for milk and 
fat production. 


P62. Factors affecting the composition of in- 
dividual samples of cow’s milk. C. M. von 
Krosick, G. A. Ricnarpson, AND J. O. YounG, 
Oregon State College, Corvallis. 


More than 4,000 daily composites of indi- 
vidual cow’s milk were analyzed for fat, total 
solids, and protein contents and for normality 
versus abnormality for mastitis. Each of 23 
herds belonging to five dairy breeds in Oregon 
were visited for about 1 yr. at intervals of 
approximately 6 wk. 


The two-factor interaetions among herds, 
months, stages of lactation, and ages were 


computed and, except for the herd X month 
interactions in solids-not-fat, protein, and lae- 
tose-ash, none contributed more than 2.7% to 
the total variance of any constituent. Among 
the main effects, sources contributing less than 
2% to the total variance of a constituent were: 
abnormal versus normal milk; ages for total 





solids, fat, and protein; months and herds 
within breeds for protein; and stages of lac- 
tation for lactose-ash. Correlations among the 
constituents were computed for each source of 
variation. The correlations among fat, protein, 
solids-not-fat, and total solids were all positive 


and large for breeds, herds within breeds, 
months, stages of lactation, ages, and cows 


within herds. The correlations among fat, pro- 
tein, and solids-not-fat were all small for the 
herd X month interaction and for the error 
deviations and protein were negatively corre- 
lated with lactose-ash for these two sources. 


P63. Genetic influences on the composition 
of cow’s milk. C. M. von Krosiak, J. O. 
Youne, AND G. A. RicHarpson, Oregon State 
College, Corvallis. 

Data on the composition of daily composites 
of individual cows’ milk were adjusted with 
least-squares estimates of ages, stages of lacta- 
tion, and herd-month subclass means. The con- 
stituents were generally lower during; the sum- 
mer than during the winter months. Fat, pro- 
tein, and solids-not-fat were all lowest during 
the second month of lactation and increased 
steadily until the lactation terminated. 

Lactation averages were calculated as those 
expected from nine equally weighted tests. Dif- 
ferences due to ages caused 13% of the total 
variance among lactation averages for solids- 
not-fat and 3% for protein. “he intraherd 
standard deviations of lactation i«verages were 
0.20% for protein, 0.28% for solids-not-fat, and 
0.66% for total solids. Repeatabi!ities both of 
the lactation averages and individual tests 
ranged from 0.4 to 0.6. Intraherd heritabilities 
and genetie correlations were calculated from 
240 daughter-dam pairs and from 232 paternal 
half-sib groups totaling 793 cows. The average 
heritabilities from the two kinds of relatives 
were of the order of 0.50 for fat and total solids 
and 0.45 for protein and solids-not-fat. Geneti- 
cally, fat was correlated with protein 0.70 and 
with solids-not-fat 0.55. The genetic correlation 
between protein and solids-not-fat was 0.92. 
The phenotypic correlations among the esti- 
mated lactation averages were all slightly small- 
er than the genetic correlations. 


P64. Heritability estimates of longevity in 
Holstein-Friesian cattle. R. D. PLowmMan anpD 
R. F. Gaataas, Dairy Cattle Research Branch, 
USDA, Beltsville, Maryland. 

Longevity in dairy cattle is an important 
characteristic both from an economie standpoint 
and beeause of possible breed improvement. 
Knowledge of the heritability of this trait would 
indicate the effectiveness of its inclusion in a 
selection program. 

For purposes of this study, longevity was 
defined as the age at which a cow freshened at 
the start of her last complete lactation record. 
Complete herd data were available for the 
daughters of 123 sires in 79 herds and located in 
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17 states. The herds were sorted into six groups 
—state experiment stations, U.S. field stations, 
state and county institutions, federal institu- 
tions, private herds with registered cattle, and 
private herds with grade cattle. Intraherd, 
intrasire regressions of daughter on dam were 
used to estimate heritability. The regression 
coefficients ranged from .014 to .092, with only 
those for the state and county institutions and 
the private herds with registered cattle being 
significantly different from zero. The herit- 
ability estimate for the pooled data of 3,881 
daughter-dam pairs was .148. These data indi- 
cate that selection for longevity would be rela- 
tively ineffective. 


P65. Comparison between expected and actual 
accuracy of sire proofs under the New York 
system. T. Hempyues, L. D. VANVLECK, AND 
C. R. Henperson, Cornell University, Ithaca, 
New York. 

In New York, young bulls are sampled and 
subsequently selected on the basis of their prog- 
eny test. The validity of this procedure de- 
pends upon the assumption that the group 
of daughters which enters into the test repre- 
sents a random sample of all possible daughters 
of a sire. The actual proof is computed ae- 
cording to a method developed by Henderson. 
The present study is an analysis of the cor- 
rectness of these assumptions. Predictions of 
the production of future daughters were ob- 
tained from ten successive groups of ten daugh- 
ters and from cumulative groups of ten, twenty, 

. , 100 daughters. The production of the 
next 200 daughters (101th to 300th) was as- 
sumed to be a reasonably close approximation 
to the production of all future daughters or to 
the true breeding value. The expected correlation 
between an estimate based on q daughters and 
an estimate based on p future daughters was 
caleulated as: 


en ae ee 
oi G ~ ap ~ 7) 

There were 53 sires (Holstein-Friesian) with 
at least 300 daughters. The correlations be- 
tween these estimates and 200 future daughters 
were only slightly lower than expected for milk 
and equal to the expected values for fat. Later 
daughters apparently were not more highly cor- 
related with 200 future daughters than the first 
ones. 


P66. Comparison of ranking procedures used 
in evaluating sires. G. V. O’BieNgss, L. D. 
VANVLECK, AND C. R. HENpeErsoN, Cornell 
University, Ithaca, New York. 

Many procedures have been proposed for 
ranking A.I. sires using records of their prog- 
eny. This study compares 17 procedures with 
the New York method, which is more difficult 
computationally. Data include records on prog- 
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eny of 198 Holstein sires. Correlations were 
estimated between sire estimates for each pro- 
cedure and the control. The procedures can 
be put into five groups. Group I includes devia- 
tions of averages of daughters’ averages from 
various contemporary averages; Group II, de- 
viations of averages of first records from con- 
temporaries; Group IIT, percentage of average 
records exceeding contemporaries; Group IV, 
percentage of first records exceeding contem- 
poraries; and Group V, actual averages and 
actual averages adjusted for stable-mates. If 
all sires, regardless of number of daughters, 
are included, Group I correlations are about 
.77, Group IT .69, Group III .69, and Group 
IV 47. The average of first reeords and 
averages of all records have correlations of 
.60 and .67. If correlations are recomputed, 
using just sires with more than 20, 50, or 200 
daughters with first records, Group I correla- 
tions are still the highest. All procedures im- 
prove. Unless the number of daughters is 
large, none of the procedures ranks sires the 
same as the New York method. 


P67. Distributions and parameters of records 
of A.I. daughters. L. H. Wapeti, L. D. Van- 
VLECK, AND C. R. HeNpERSoN, Cornell Univer- 
sity, Ithaca, New York. 

Distributions of milk and fat production 
records expressed as deviations from their ad- 
justed stable-mate averages were determined 
for 17,530 first records, 11,665 seeond records, 
and 4,636 first records which were made by 
cows not making second records. The cows were 
sired by 168 Holstein bulls used in A.I. Vari- 
ances of these records were found to be non- 
homogeneous from the sire group to sire group 
by Bartlett’s test for homogencity of variances. 
For each sire group containing more than 100 
daughters with first records, repeatability was 
estimated both by the regression of second 
records on first records and by the intraclass 
correlation coefficient. Differences observed be- 
tween the repeatabilities from sire to sire were 
statistically significant at P < 0.10 for milk and 
P < 0.05 for fat. Repeatability and heritability 
estimates obtained from the combined data were 
0.50 and 0.23 for milk and 0.47 and 0.27 for fat. 
The intrasire regression of second record devia- 
tions on first-record deviations was 0.54 for 
milk and 0.52 for fat. 


P68. Observations on the cholinesterase ac- 
tivity of bovine plasma and colostrum. J. FE. 
Monroure AnD T. L. Forster, Washington 
Agricultural Experiment Station, Pullman. 
Cholinesterase activity of first-milking colos- 
trum has been shown to be very high (As values 
up to 1,400, Proe. West. Div. A.D.S.A. 1958.). 
In an attempt to find an explanation for such 
high values, heparinized blood plasma of normal 
lactating cows, of cows immediately after partu- 
rition and for a few days thereafter, and of 
the new-born calf was examined by standard 








na oo oo 








OUR ASSOCIATION 


Warburg techniques using propiony! choline-p- 
toluene sulfonate as substrate at pH 8.0 and 
37° C. Aetivity was expressed as pl. CO, 
evolved per milliliter sample per 30 min. (Ag). 

As values for cows immediately after partu- 
rition and a few days thereafter ranged from 
36-63, for normal lactating cows it ranged 
from 40-66. This indicates that the extremely 
high values for colostrum are sot a direct blood 
effect. 

As values for the calf blood plasma were 200 
at birth and decreased toward the normal aec- 
tivity level of the adult cow. Ingestion of colos- 
trum, high in cholinesterase activity, did not 
affect the activity level of the calf plasma. It 
would appear that if this cholinesterase in colos- 
trum has any physiological significance to the 
new-born calf it is not reflected in an increased 
cholinesterase level in the calf plasma. 


P69. Comparison of ratio factors for extend- 
ing part-time milk and fat records. R. C. Lams 
AND L. D. McGiuuiarp, Michigan State Univer- 
sity, East Lansing. 

Most of the factors for extending part lac- 
tations have been for milk records only. There 
is some question as to whether these same factors 
apply equally well to part-time  butterfat 
records. This study involved a comparison be- 
tween ratio factors for extending part-time milk 
records and part-time fat records developed 
from 12,561 Holstein, 2,262 Guernsey, 990 
Jersey, and 459 Brown Swiss records obtained 
from Michigan DHIA. 

Prior to developing the ratio factors, the com- 
ponents of variance for ratios of total to 
monthly production for both milk and fat were 
used to determine the relative effects of breed, 
herd, age, parity, and season of freshening. This 
analysis indicated that breed and age or parity 
should be taken into consideration in extending 
both milk and fat records. The component for 
season of freshening was important for milk 
but not for fat. 

A comparison of the factors developed from 
the ratio of total to part production indicated 
a definite difference between factors for fat 
and those for milk for each of the first eight 
cumulative months. With the exception of the 
first month for Holsteins and Brown Swiss, 
the cumulative ratio factors for milk will under- 
estimate butterfat production for the lactation. 


P70. Repeatability estimates of butterfat test 
for partial lactations in a herd of Holstein 
cattle. A. C. LINNERUD AND J. D. DonKeEr, Uni- 
versity of Minnesota, St. Paul. 

Repeatability estimates were computed to 
determine which of three previous periods of 
lactation would most accurately predict the 


average butterfat test of the declining phase 
of a lactation. The 66th to 125th day of lac- 
tation was considered to be the declining phase. 

The results of butterfat analyses from HIR 
and 


DHIA testing records at the Rosemont 
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Experiment Station were utilized. To be in- 
cluded in this study a cow had to produce at 
least two consecutive records between 1950 and 
1959. A total of 140 cows with 432 lactations 
were used in this analysis. 

The three comparison periods were: (1) the 
declining phase of the previous lactation, (2) the 
6th to 65th day of the same lactation, and 
(3) the total previous lactation. Repeatability 
estimates of these three comparison periods 
and the declining phase, utilizing first and 
second lactation records were: (1) + .39, 
(2) — .49, and (3) + .47, respectively. Later 
lactations show repeatabilities of slightly lower 
magnitude, but records of fewer animals per 
comparison were available. 

Repeatability of lactational fat tests between 
first and second lactation was + .75 and was 
also + .75 using all lactations in all combi- 
nations. 


P71. Effect of long-time feeding of chlortetra- 
cycline to dairy cattle on lactation responses. 
C. F. ForEMAN AND A. E. Freeman, Iowa State 
University, Ames. 

Forty dairy heifers paired by age and breed 
were divided into two groups with one of each 
pair receiving 240 mg. chlortetracycline for a 
minimum of 15 mo. before parturition and sub- 
sequently except when dry. Seventeen of the 
20 pairs completed at least one lactation. A 
total of 30 and 32 records were made by treated 
and control animals, respectively, in three lae- 
tations. Mean total pounds milk and fat and fat 
per cent during the first lactation (adjusted to 
2 X 305-d M.E.) were 11,088; 435; 3.92 for 
treated cows and 10,615; 399; 3.76 for controls, 
respectively. Although actual and adjusted 
milk yields from treated animals in the first 
lactation were higher, the differences were not 
significant (P = .05); fat yields were signifi- 
eant (P = .05). Average adjusted milk and fat 
production for all lactations was, treated: 


10,531; 409, and controls: 10,869; 407. These 
differences were not significant (P= .05). 
Breed and season differences were considered 


in this analysis. Although culling procedures 
limited comparisons, there apparently was little 
difference between groups in reasons for leaving 
the herd. 


P72. Effects of breed, sire, season, and type 
of forage on milk composition. J. M. RaKgs, 
O. T. Sraticup, anp J. S. Haypen, Arkansas 
Agricultural Experiment Station, Fayetteville. 

Thirteen hundred monthly milk samples were 
analyzed for fat, protein, solids-not-fat, lactose, 
and ash to determine the effects of breed, sire, 
season, and type of forage on milk composition. 
Average per cent total solids were 14.5 for 
Jerseys, 12.0 for Holsteins, 14.4 for Guernseys, 
and 12.7 for Brown Swiss. Solids-not-fat con- 
tent of Jersey and Holstein milk was lowest 
when cows were fed green-chopped Sudan, and 
highest when cows were fed silage and alfalfa 
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hay. The average composition of milk was 
highest in total solids during the cool season 
months and lowest during the warm season 
months, although these differences were con- 
founded with types of forage and were difficult 
to separate. The correlation between per cent 
BF and per cent SNF ranged from 0.1 to 0.6. 
Correlation between per cent BF and per cent 
protein ranged from 0.3 to 0.4. Correlation 
between per cent protein and per cent SNF 
ranged from 0.3 to 0.5, Average per cent SNF 
of milk from Holstein cows within sire groups 
varied from 8.5 to 8.7. Average per cent SNF 
of milk from Jersey cows within sire groups 
varied from 9.3 to 9.7. Small differences due 
to sires within breeds were found. Large effects 
were due to type of forage and season. Breed 
differences were confirmed. 


P73. Influence of season of freshening on the 
milk yield and butterfat percentage of Hol- 
stein-Friesian and Jersey cows in Texas. M. A. 
Brown, T. C. CartTwrigHt, AND A. W. QuRE- 
sHI, Texas A & M College, College Station. 

An analysis of 2,758 lactation records from 
409 Holstein-Friesian and 552 Jersey cows was 
made. Highly significant differences in monthly 
averages, and in year-to-year variations of milk 
yield and butterfat percentage were found 
within each breed. The interaction between 
season and breed was highly significant for 
milk production but not for fat percentage. 

Holstein cows yielded the greatest amount of 
milk, on the average, when they freshened in 
February and March. The lowest milk yields 
were associated with cows ealving in July 
through September. Jersey cows made the high- 
est lactation records when they freshened in 
March through May, and the lowest when calved 
in August. Monthly differences in the average 
milk yields of both breeds were closely and in- 
versely related to variations in the environ- 
mental temperature. Lactations of cows of either 
breed calving in July had the lowest fat per- 
centages. 


P74. Repeatability estimates of monthly 
solids-not-fat tests. W. J. BraKEL, Ohio State 
University, Columbus. 

Data from the 51 cows in the O.S.U. dairy 
herd which had completed 1 yr. on solids-not-fat 
testing were used in this study. Composite 
samples were collected one day each month with 
the exception of December. Butterfat content 
was determined by the Babcock method. The 
Watson lactometer and formula method, Talboy 
Instrument Corporation, was used for solids- 
not-fat determinations. These data included 12 
Ayrshire, nine Brown Swiss, ten Guernsey, 
13 Holstein-Friesian, and seven Jersey cows. 
On an intra-herd basis the repeatability of 
monthly solids-not-fat tests was found to be 
0.68. On an intra-breed basis, due to the re- 
duction in the magnitude of the variance between 
cows, the estimates of repeatability were smaller. 


These estimates were 0.44, 0.14, 0.40, 0.24, and 
0.52, respectively, for the Ayrshire, Brown 
Swiss, Guernsey, Holstein-Friesian, and Jersey 
breeds. 


P75. Udder capacity estimates as affected by 
rate of secretion and intramammary pressure. 
H. A. Tucker, R. P. Reece, anp R. E. MATuHer, 
New Jersey Agricultural Experiment Station, 
New Brunswick. 


An extra-period Latin-square design balanced 
for sequence effects, with four groups of five 
Jerseys each, was used to study udder capacity. 
Experimental intervals were 8, 12, 16, 20, and 
24 hr. in length. The intervals prior to the 8, 
12, 16, and 20 hr. experimental intervals were 
6, 2, 8, and 4 hr., respectively, thereby being too 
short to affect the experimental results. The 
24-hr. interval had preceding time periods of 
8, 12, 14, 16, 20, and 24 hr., but these produced 
no significant effect on rate of seeretion. Se- 
quence effects were not significant. Injection 
of 20 I.U. oxytocin (Pitocin—Parke, Davis 
& Co.) before and after each experimental inter- 
val eliminated residual milk effects. From these 
data estimates of udder-holding capacity and 
capacity to secrete against the intramammary 
pressure were obtained. Total pounds of milk 
inereased with each increase in time but at a 
decreasing rate, the curve being asymptotic. The 
rate of secretion declined in a curvilinear man- 
ner with increasing time. Intramammary pres- 
sures increased with time also in a curvilinear 
manner. There was a highly significant rela- 
tionship between total milk and intramammary 
pressure, between total milk and rate of seecre- 
tion, and between intramammary pressure and 
rate of secretion when calculated on a within- 
cow basis. 


P76. Effect of prepartum infusions on milk 
production. H. Srruss, W. E. Petersen, AND 
B. CAMPBELL, University of Minnesota, St. 
Paul. 


Two polyvalent bacterial antigens—the first 
composed of two Staphylococcus and five strains 
of the Lancefield Type A hemolytic strepto- 
eoceus, Salmonella pullorum, and an antibiotic 
as a prophylactic agent; the second a commercial 
antigen similar to the first but sensitized with 
homologous rabbit blood serum antibodies— 
were used as prepartum intramammary in- 
fusions. The first was studied in seven Holsteins 
and increased production in the following lac- 
tation 7.5% in milk and 6.1% in fat, and in 
ten Guernseys, with increased milk of 11.3% 
and fat of 10.2%. These increases were signifi- 
cant at the 5% level. The second antigen was 
infused into 35 Guernseys, with subsequent lac- 
tation milk production decreased 4.2% and fat 
decreased 6.3%. These decreases were not sig- 
nificant at the 5% level. All reeords were 
based on 305-day 2 X mature equivalent. For 
all groups there was an average of five pre- 
partum infusions at weekly intervals. Prepar- 
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tum infusion may inerease or decrease milk 
and fat production in subsequent lactations. 


P77. Effect of feeding methyl testosterone on 
the reproductive system in bull calves. O. H. 
Horton, Arkansas Agricultural Experiment 
Station, Fayetteville. 

Two pairs of Holstein male claves were fed 
on the same ration, except that one calf of each 
pair was fed 1.5 mg. methyl testosterone per 
kilogram body weight, to determine whether 
there was any difference in the development 
of the reproductive tract. The first pair was 
started on experiment at 40 days of age and the 
second pair was four days of age. All calves 
were slaughtered 120 days after starting on 
the feeding trial. 

The weight of the reproductive tract and 
testes of the testosterone-fed calf of the first 
pair was 226.7 and 15.55 g., respectively, as 
compared to 283.7 and 41.4 g. for the control 
calf. The weights of the organs of the second 
pair were as follows: total weight, 266.4 and 
283.9 g., testes denuded, 13.9 and 27.2 g., epi- 
didymis, 3.8 and 4.2 g., testes length, 11.5 and 
15.7 em., weight of ampulla, 100.9 and 98.2 g., 
cowper’s gland, 3.5 and 8.8 g., and prostate, 
13.8 and 27.1 g. for the testosterone-fed and 
control calf, respectively. Results indicated a 
marked depression of growth of the testes in 
young male calves fed methyl testosterone. 


P78. Lactic dehydrogenase studies with cell- 
free extracts of bovine semen. H. P. Broquist 
ano J. R. Lopce, University of Illinois, Urbana. 


In an effort to better understand the role of 
certain regulators of metabolism of bovine 
spermatozoa, attempts are being made to study 
such effects in isolated enzyme systems. Lactic 
dehydrogenase (LDH) was the first enzyme 
selected for study. LDH activity was demon- 
strated in 0.01 M NaCl extracts of an acetone 
powder prepared from freshly ejaculated semen. 
The enzyme activity was measured by the dis- 
appearance of reduced diphosphopyridine nu- 
cleotide (DPNH)_ spectrophotometrically at 
340 my. The reaction is pyruvate + DNPH + 
Ht= lactate + DPN*. Studies have pointed to 
a regulatory role for some form of sulfur in 
sperm metabolism and sulfite has been shown 
to be a prevalent form of sulfur in semen. S-, 
HSO,-, SO, but not SO, at levels of 2 uv 
moles/3 ml. cuvette, markedly inhibited LDH 
activity. Others studying this enzyme, isolated 
from another source, have proposed the forma- 
tion of a complex which would render DPN‘, 
needed for the regeneration of DPNH, inoper- 
ative. For example, with HSO,;, a DPN* - LHD 
-HSO; complex may be formed. Possibly, 
these findings have a bearing on the quiescence 
of mammalian spermatozoa in the epididymis 
and their acquisition of active motility upon 
ejaculation. In the epididymis, the concentration 
of sulfite might be sufficiently high to form the 
inhibitory complex; whereas, upon ejaculation 
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and dilution the concentration is so decreased 
that sulfite becomes ineffective. 


P79. Lactic acid production by sperm at 37° 
C. after storage at 5° C. M. H. Exnvers, Wash- 
ington State University, Pullman. 


This experiment compared extenders as to 
their effectiveness in supporting sperm metab- 
olism. Eight composites of bull semen stand- 
ardized to 10° sperm per milliliter were ex- 
tended 1: 5 in duplicate in eack of six extenders: 
skimmilk (SM), milk (M), yolk-citrate (YC), 
yolk-glyeine (YG), skimmilk-yolk-glycine 
(SMYG), and milk-yolk-glycine (MYG). After 
zero, one, three, and seven days at 5° U., treat- 
ment aliquots were incubated at 37° C. 
for 2 hr. Length of 5° C. storage influenced 
lactic acid accumulation at 37° C. (P. < 0.01). 
Considering all extenders, lactic acid accumula- 
tion was lowest on Day 7 with 1.04 mg/10° 
sperm/2 hr. at 37° C. and highest on Day 1 
with 2.09 mg/10° sperm/2 hr. In SM lactic 
acid, accumulation at 37°C. on Day 7 was 
15% of Day 1; in M, 50%; YC, 59%; YG, 
57%; SMYG, 68%; MYG, 61%. Lactic acid 
accumulation during seven days at 5° C. was 
small compared with 2 hr. at 37°C. These 
data indicate that stored sperm may have an 
acceptable percentage of motile sperm as sub- 


jectively measured, but that metabolic activity 


may be impaired. This could partially account 
for discrepancies observed between sperm mo- 
tility and fertilizing capacity. 


P80. C'-fructose movement through the 
spermatozoan cell surface. R. J. FLipse AaNpD 
J. L. FiLescer, Pennsylvania Agricultural Ex- 
periment Station, University Park. 

Using C*-fructose, the passage of fructose 
through the cell membrane of bovine sperma- 
tozoa has been studied. Active transport systems 
in general are sensitive to inhibitors while dif- 
fusion is not; effects of several inhibitors on 
fructose passage were determined. HegCl. 
blocked entry of fructose into the cell and there 
was no C“O, produced; iodoacetate (IAA), 
fluoride, cyanide, and p-chloromerecuribenzoate 
permitted fructose entry but blocked C“O, pro- 
duction, while uranium ions and phloretin re- 
duced fructose passage but had little effect on 
respiration. When IAA-inhibited spermatozoa 
were incubated with C‘*-fructose with unlabeled 
glucose, arabinose, or fructose, C“ cellular up- 
take in glucose was 45% and in arabinose 
220% of that in fructose. In other studies, 
passage of C”-fructose out of the cell was 
measured. JAA-inhibited spermatozoa were 
preincubated with C”-fructose, washed, then 
incubated in fresh buffer containing varying 
concentrations of unlabeled fructose. Movement 
of C-fructose from the cell was essentially 
the same in 0 and 0.01 M fructose, and was 
reduced somewhat in 0.1 M fructose. 


P81. Effect of various substrates and inhib- 
itors on the respiration of bovine epididymal- 
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like spermatozoa. C. N. Graves anp G. W. 
Sauisspury, University of Illinois, Urbana. 

Further experiments have re-emphasized the 
usefulness of epididymal-like spermatozoa 
(ELC) in studying substrate utilization. Washed 
ELC have a low respiration rate. However, 
washed ELC conditioned in a fructose solution 
for 30 min. and then rewashed have a respira- 
tion rate two times as high and at a level typi- 
eal of the endogenous respiration of washed 
ejaculated cells. Low levels of sulfide have been 
reported to be stimulatory to the O, uptake 
of epididymal sperm cells. In this study, when 
sulfur was supplied in the form of sulfide, 
sulfite, bisulfite, sulfate, cysteine, or glutathione 
there were no significant differences in O, uptake 
in either saline or various phosphate diluents 
with or without added fructose. The higher levels 
of phosphate employed decreased O. uptake as 
much as 40%. Glueose, fructose, mannose, ace- 
tate, lactate, and pyruvate significantly stimu- 
lated O. uptake, but butyrate, propionate, a- 
ketoglutarate, citrate, glycine, and xylose did 
not. The addition of the inhibitors, dinitro- 
phenol and fluoride, demonstrated marked 
among-bull differences in their effect on the 
respiration in the presence and absence of py- 
ruvate as substrate. The value of the ELC in 
studying substrate utilization has been further 
confirmed by respiratory quotients obtained 
from the metabolism of lactate and pyruvate 
(J. R. Lodge and G. W. Salisbury, unpublished 
data). 


P82. Simplified technique for maintaining 
isolated rabbit testes by perfusion. N. L. 
VanDeMARK AND L. L. EwinG, University of 
Illinois, Urbana. 

Progress in determining factors affecting 
testicular function has been hampered by com- 
plex interactions in vivo. In an attempt to get 
better control, a simple perfusion technique has 
been used with isolated rabbit testes. The ap- 
paratus consisted of an organ chamber made of 
a modified 2-liter Erlenmeyer flask, an oxy- 
genation reservoir made of an inverted 1-liter 
separatory funnel, and a closed circulation sys- 
tem with a peristaltic pump, glass wool-filled 
asearite tube filter, and a mercury manometer. 
Temperature was maintained at 36-37° C. 
Initial trials were run with a perfusate consist- 
ing of a mixture of one part defibrinated rabbit 
blood and four parts White’s solution. Beeause 
the red cells tended to settle out, the proportion 
of blood was increased to a more satisfactory 
1:2 mixture. In prolonged runs the nutrients 
of the perfusate were maintained by means of 
constant-flow dialysis. Blood pressure and flow 
rate were regulated by a manometer and a 
by-pass system. Bacterial growth was controlled 
by using aseptic techniques and adding penicillin 
and mycostatin to the perfusate. Survival of 
the tissues was judged by glucose utilization, 
pH changes, and irritability of the epididymis 
and vas deferens to electrical stimulation. 
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P83. Effect of 5° C. storage in yolk-citrate 
on Feulgen-positive material (DNA) of sperm 
heads. G. W. Sauispury, L. pe LA Torre, W. J. 
BirGE, AND J. R. LopGe, University of Illinois, 
Urbana. 

The storage of spermatozoa in yolk-citrate at 
5° C. under conditions permitting of slow aer- 
obie sperm metabolism for two, three, five, and 
ten days resulted in a marked decrease in DNA 
of the sperm heads, as indicated by the Feulgen 
reaction and microspectroscopy. The decrease 
in apparent DNA for the sperm cells of the five 
bulls studied parallels the known decrease in 
fertility of spermatozoa and the increase in ap- 
parent early embryonic mortality resulting from 
the use of similarly aged sperm cells for artificial 
insemination. 


P84. Effect of storage temperatures of —79 
and —196° C. on fertility of bull semen. B. W. 
Pickett, A. K. Fowier, D. G. GossLEE, AND 
AND W. A. Cowan, University of Connecticut, 
Storrs. 

Twenty-seven semen samples from 15 bulls 
of four breeds were frozen in an egg yolk— 
sodium citrate extender, to determine the rela- 
tive merits of liquid nitrogen as a refrigerant 
for bovine spermatozoa. One-half of each ejac- 
ulate was stored in liquid nitrogen (LN) and 
one-half stored in dry ice—aleohol (DI). Sperm 
concentration was maintained constant at 30 
million progressively motile cells per milliliter 
prior to freezing. Each of seven technicians 
bred approximately 400 first-service cows, 200 
with semen stored, in each refrigerant, in re- 
frigerators designed for liquid nitrogen (Linde 
LNR-25B). The number of first services and 
60-90-day nonreturn rates for LN and DI 
storage by breed were as follows: Holstein 
969, 72.6%, vs. 893, 70.0%; Guernsey, 225, 
72.9% vs. 235, 70.6%; Jersey, 104, 68.3% vs. 
86, 73.3%; Angus, 140, 65.7% vs. 156, 68.6%, 
for a total of 1,438, 71.6% vs. 1,370, 70.1%, 
respectively. An analysis of variance of these 
data using approximate weights indicated no 
statistically significant difference (P = 0.05) 
between LN and DL storage. 


P85. Sperm production of bulls electro-ejacu- 
lated at different frequencies. J. W. Austin, 
E. W. Hupp, anp R. L. MurpHREE, University, 
of Tennessee—Atomie Energy Commission, 
Agricultural Research Laboratory, Oak Ridge. 

Twelve mature Hereford bulls, ranging in 
age from 2 to 6 yr. of age, were electro-ejacu- 
lated, using the finger-electrode method, at dif- 
ferent frequencies. Exhaustion was effected by 
collection of consecutive 10- to 15-ml. samples 
until three consecutive samples contained no 
sperm. Exhaustion once weekly required an 
average of 20.6 collections which contained an 
average of 20.5 < 10° sperm in 285 ml. of 
semen. The first two, first four, and first ten 
samples contained 54, 71, and 90%, respectively, 
of the total sperm. The mean sperm production 
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(average of four weekly exhaustions) ranged 
from 11.9 to 38.7 x 10° sperm for the 12 bulls. 
Exhaustion at two- or three-day intervals pro- 
duced an average of 617 and 477 ml. of semen 
per week, and 113 and 112%, respectively, of 
the total sperm production at weekly exhaustion. 
Collection of three samples, averaging 12.8 ml. 
each, three times weekly, produced 111% of 
the total sperm harvested by weekly exhaustion. 


P86. Sperm output and sperm reserves of uni- 
laterally vasectomized Holstein bulls at various 
ejaculation frequencies. R. P. AMANN AND 
J. O. Atmguist, Pennsylvania State University, 
University Park. 

Nine 2.5-yr.-old bulls were ejaculated six 
times per week (6 x) for 5 wk., then unilater- 
ally vasectomized. After 18 days of rest, three 
bulls were placed on sexual rest (SR), three 
on 2 X/wk, and three on 8 X/wk for 20 wk., 
and slaughtered. Three false mounts were used 
for each ejaculate. On 6 X, sperm output aver- 
aged 4,578 million per day (7.8 million/g of 
testis) and was correlated to paired testis 
weight (r= +0.97**). Following vasectomy, 
bulls on 2 X and 8 X averaged 1,426 and 2,166 
million sperm per day, or 32% and 48%, of the 
daily output on 6 X. Post-slaughter counts 
showed that the average testis (293+8 g.) 
contained 47.9 1.8 million sperm per gram 
(r= +0.68** between testis weight and its 
sperm content). The head and body of the epid- 
idymis averaged 7.2 and 1.6 billion sperm, with 
only slight treatment variation. The tail of the 
epididymis on the vaseetomized side averaged 
28.5 billion sperm, as compared with 14.8, 10.8, 
and 7.8 billion for the nonoperated side of the 
SR, 2 x, and 8 X bulls, respectively. An ad- 
ditional 18.7 billion sperm accumulated in the 
ductus proximal to the ligation. This suggests 
that the tail of the epididymis (but not the 
proximal ductus) is a major site of sperm re- 
sorption. 


P87. Quantitative testicular histology and 
theoretical sperm production of Holstein bulls. 
R. P. AMANN, Pennsylvania State University, 
University Park. 

Ejaculation frequency and vasectomy had 
little effect on testis histology or kinetics of 
spermatogenesis in the previously described 
(P-86) nine young bulls. In these bulls, semi- 
niferous tubules comprised 77.1% of the testis 
volume (Chalkley’s technique) compared to 
72.2% for six normal mature bulls and 49.9% 
for a highly fertile 18-yr.-old bull. The fre- 
quency of the eight stages of the seminiferous 
epithelial cycle in the young bulls was 30.7, 
16.0, 17.3, 10.5, 1.6, 6.1, 7.0, and 10.8%, re- 
spectively. The number of A-spermatogonia, 
young primary spermatocytes, old primary 
spermatocytes, and young spermatids per Stage 
I tubule cross-section (7 ») was 3.0, 54.7, 52.5, 
and 201.1, respectively, as obtained by counts 
corrected for nuclear diameter. The average 


¢ 


tubule contained 28 Sertoli cells (uneorrected). 
Major and minor tubular diameters averaged 
225 and 205 yw. Assuming that the tunic and 
mediastinum represent 5.6% of the testis weight 
(Baseom and Osterud), and that the spermato- 
genie process requires approximately 61 days 
(caleulated from Dawson, Koefoed-Johnsen), 
the theoretical sperm production was estimated 
to be 9.05 million sperm per gram of testis 
per day. Thus, the daily sperm output of 4,578 
million obtained for the nine bulls on six ejacu- 
lates per week represents 86% of the 5,303 
million theoretical daily production. 


P88. Fertilizing capacity of bovine sperm 
maintained at room temperatures in coconut 
milk extender. ©. Norman, C. E. JoHNSON, 
I. D. PorvrerFieLp, E. GoLpBeRG, AND R. S. 
Dunsar, Jr., West Virginia University, Morgan- 
town. 

The present study summarizes results of a 
second field trial which utilized an improved 
coconut milk diluent. The modified diluent 
contained 2.16 g.% sodium citrate, 15% co- 
conut milk, 0.5% egg yolk to increase sperm 
resistance to temperature shock during ship- 
ment, 0.5% aqueous sterile catalase to protect 
sperm against H.O, produced by exposure to 
light and during oxidative metabolism, 68 mg. 
% dihydrostreptomyein, 31 mg. % _ penicillin, 
and 0.1 mg. % myeostatin. Ejaculates collected 
from four Holstein and two Guernsey bulls 
were used to prepare control extender (milk- 
glycerol at 5° C.) and experimental extender 
(kept in the dark at rocm temperatures). Final 
sperm concentration in both extenders ranged 
from 1.0-1.5 x 10°/ml. The 30-60 day per cent 
nonreturn for 1,125 first-service cows bred with 
zero to six-day-old experimental semen was 
79.4, as compared to 81.8% for 774 first-service 
cows bred with zero to two-day-old control 
semen. 

The results show the conception rate of zero 
to 6-day-old sperm extended in coconut milk is 
as good as zero to 2-day-old control sperm kept 
at 5° C., and imply that the coconut milk ex- 
tender has a distinct economic advantage over 
presently used diluents. 


P89. Comparative physiologic activity of thy- 
roxine and triiodothyronine in cattle. B. N. 
PrREMACHANDRA, G. W. Pipes, anp C. W. 
TURNER,’ University of Missouri, Columbia. 
Virtually no information is available on the 
comparative physiologic effectiveness of thy- 
roxine and triiodothyronine in cattle by direct 
comparisons. Since triiodothyronine is qualita- 
tively similar to thyroxine but quantitatively 
more potent in many species, it was of interest 
to compare the relative effectiveness of the two 
in inhibiting pituitary thyrotropin release in 
cattle. Groups of heifers and cows were in- 
jected with I™, and 4 g. tapazole/1,000 lb. body 
weight was administered daily after the uptake 
of iodine was complete, to prevent recycling. 
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L-thyroxine was administered in increasing 
doses every third day and this procedure was 
continued until the output of I" from the thy- 
roid gland was completely stopped. At this 
point, thyroxine injections were discontinued, 
but daily tapazole administration into each in- 
dividual was, however, continued as_ before. 
When the resumption of normal thyroidal I™ 
release was attained, thereby showing the dis- 
appearance of effects of exogenous thyroxine, 
1-triiodothyronine was administered in increas- 
ing doses every third day until the inhibition of 
thyroidal-I™ release was again achieved. From 
a study involving over 50 estimations in indi- 
vidual animals, it was found that triiodothy- 
ronine was two to three times more effective 
than thyroxine in bringing about the inhibition 
of pituitary thyrotropin release. 

* Contribution of the Missouri Agricultural Ex- 
periment Station, Journal Series No. 2129. Ap- 
proved by the Director. 

* Aided in part by a grant from the U.S. Atomic 
Energy Commission, Contract No. AT(11-1)-301. 


P90. Extraction of estrogens and their me- 
tabolites from large samples of bovine feces. 
R. R. Lecauut, Marsorie L. Hunt, anp A. O. 
Suaw, Washington State University, Pullman. 

Fresh feces were thoroughly mixed with ab- 
solute ethyl alcohol (3 liter/kg of feces) im- 
mediately after defecation. The mixture was 
allowed to stand at room temperature a mini- 
mum of 24 hr., after which it was transferred 
to a 4-liter perecolator. After the bulk of the 
extract was separated from the solids, fresh 
solvent (80% aleohol) was added dropwise so 
that the level of liquid in the percolator was 
maintained at the level of the solids bed. By 
allowing the extraction to proceed overnight, it 
was possible for one operator to handle eight 
samples a day, including the drying and pack- 
aging of the extracted solids and the cleaning 
of equipment. As much as 1,800 g. of feces 
(wet weight) could be handled in a 4-liter 
pereolator. Four liters of fresh 80% alcohol 
was used to extract the solids from samples of 
1,000-1,800 g. The completeness of extraction 
was tested with feces smaples which contained 
radioactive estrogens or their metabolites. The 
dried feces solids left after extraction by the 
above procedure were subjected to various hy- 
drolytic and extraction tests and were found 
to yield on the average only 2.3% (range 1.6— 
3.2%) more radioactivity. If necessary, the 
yield of estrogens could be increased from 97.7 
to 100% by the use of more fresh solvent in the 
percolator step. The extract obtained was con- 
centrated by flash evaporation followed by 
vacuum distillation. 


P91. Effect of hormone implants on growth 
and breeding efficiency of dairy heifers. Drn- 
NIS ARMSTRONG, GERALD WarD, AND E. J. 
CarRouu, Colorado State University, Fort Col- 
lins. 


An implant containing 200 mg. of proges- 
terone and 20 mg. of estradiol benzoate (Syno- 
vex-S) was administered to each of seven Hol- 
stein, two Brown Swiss, one Jersey, and two 
Guernsey heifers at ages ranging from 3 to 21 
mo. An equal number of heifers of the same 
breeds and ages served as controls. The im- 
planted heifers had greater weight gains than 
their controls for the first 4 mo. after implan- 
tation (1.72 and 1.45 lb. per day). In the fol- 
lowing months, control outgained implants. 

Breeding efficiency was higher for controls 
than for implants. Controls required 2.0 and 
implants 2.25 services per conception for ani- 
mals that have conceived. 

Mammary development was excessive in 
heifers implanted at 10 mo. or older, whereas 
calves implanted at younger ages showed only 
normal mammary development. Heifers which 
have calved, to date have shown no significant 
differences in calving difficulty or milk produc- 
tion. 


P92. Uptake and excretion of Cesium*™ and 
Potassium“ in lactating dairy cows. R. G. 
CRAGLE, University of Tennessee—Atomiec En- 
ergy Commission. Agricultural Research Labo- 
ratory, Oak Ridge. 

Eight lactating Jersey cows, maintained on 
an 18% protein-pelleted concentrate and a grass- 
legume hay, were each orally administered 1 me. 
of Cs™ and 6 me. of K*. In a nine-day period 
an average of 10.4+4.1*% of the Cs™ was se- 
ereted in milk and 29.2 + 4.8 and 32.6 + 1.9% 
was excreted in urine and feces, respectively. 
In a 67-hr. period an average of 4.1 +1.6% 
of the K® (12.4 hr. half-life) was seereted in 
milk and 37.0 + 12.1 and 9.1+3.6% was ex- 
ereted in urine and feces, respectively. Ratios 
of per cent of dose of Cs™: K® for the 67-hr. 
period were: milk 1.6; urine 0.5; feces 2.6; 
blood 0.9. More of the Cs™ than K* was ex- 
creted in the feces. Under these conditions more 
K* than Cs™ was absorbed into the animal body 
and, of the amounts absorbed, more of the K* 
was excreted in the urine, whereas more of the 

‘s"* was secreted into the milk. 


* Standard deviation. 


P93. Triglyceride structure of milk and other 
animal fats. R. D. McCartruy, Stuart Par- 
TON, AND Laura Evans, Pennsylvania State 
University, University Park. 

Triglyceride structure was studied by use of 
the specificity of pancreatic lipase. Fats 
studied: back, visceral, blood, and milk from an 
individual cow; pig back and visceral; steer 
depot; and milk before and after starvation. 

In all fats the per cent of Cy, Cy, C.= and 
C,= fatty acids, when present, were found to 
exist in higher concentrations in the monoglye- 
erides resulting from the action of pancreatic 
lipase than in the intact fats. The C,, and 
C,;"** acids were found in lower concentrations 
in the derived monoglycerides. In pig and milk 








fat 


bl 
hi 








OLR ASSOCIATION 885 


fat, Cy. acid was seen to be concentrated in the 
two position, while in ruminant body fats and 
blood triglyeerides C,, acid was evident at 
higher levels in the monoglycerides. 

In normal milk only a slight concentration 
effect of C,. acid in the two position was noted. 
After inanition, this acid had increased greatly 
in the monoglycerides. A comparison, based 
on structure and composition of blood triglye- 
erides and milk fat in the same animal, sug- 
gests that if blood triglycerides contribute to 
butterfat there must be either a rearrangement 
of fatty acids on the glycerol or a supplementary 
synthesis of triglycerides which changes the 
pattern of fatty acid positioning. 


P94. Variation in energy content of 4% FCM. 
G. E. Hawkins, R. Y. Cannon, ann J. A. 
Lirrte, Auburn University, Auburn, Alabama. 

In nutrition studies with lactating cows milk 
production is expressed as 4% FCM. Differ- 
ences in levels of 4% FCM in the range of 
3 to 5% are considered important. A study 
was made to determine variation in energy 
value of 4% FCM from cows. 

Energy in 56 milk samples (five-day com- 
posites) from 14 cows were determined by di- 
rect calorimetry after freeze drying. Butterfat 
was determined by the Babcock method. The 
56 samples of milk averaged 329.5 Cal. per 
pound 4% FCM (range 282.4 to 359.6). Mean 
Cal. per pound 4% FCM for four periods were 
328.4, 340.4, 316.2, and 333.1. Cow means 
ranged from 304.3 to 350.3 Cal. per pound of 
4% FCM. The coefficient of variation for the 
experiment was 3.75%. Simple regression 
analyses showed that Cal. per pound of 4% 
FCM was associated with BF% in actual 
milk (r= — 0.291) and % TS (r=0.814) 
after adjustment to 4% FCM bases. This study 
showed that 4% FCM is an important source 
of variation and is not a satisfactory measure 
of milk energy for nutrition studies conducted 
to test differences of less than 5% between 
rations. 


P95. Further studies on the characterization 
of bovine mammary cells in tissue culture. 
K. E. Esner, C. R. Hoover, EvizaAsetH HaGeE- 
MAN, AND B. L. Larson, University of Illinois, 
Urbana. 

The properties of newly isolated bovine mam- 
mary cells placed in in vitro culture have been 
followed by several criteria, including the 
evaluation of the activities of various enzymes 
present and by the ability of the cells to pro- 
du'2 certain milk constituents. Lactose syn- 
thesis, as evidenced by the incorporation of 
glucose-C-14, continues for up to two days. 
The specific activities of various enzymes de- 
creases markedly during the first week, but after 
that the response was variable. The specific 
activity of one enzyme in the proposed enzy- 
matie synthesis of lactose disappeared between 
seven and ten days. It has been difficult so far 
to exercise any control over these activities. 





Some mammary gland cultures have now 
been maintained in this laboratory for over 
2 yr. and are still growing. Other cultures have 
degenerated before that time. The rate of growth 
and the ultimate fate of a population seem to 
be independent of its dominant morphological 
type (epithelial or fibroblastic-like). In general, 
the period of growth (generation time of about 
four days in the most rapid phases) in the 
cultures that have degenerated lasted longer 
than would have been expected, based on obser- 
vations with cells isolated from other sources. 


P96. Esophageal cannulation of the bovine. 
J. T. Buaxe, Utah State University, Logan. 

Esophageal cannulation provides a technique 
for obtaining nearly pure samples (excepting 
saliva) of forage grazed. It is adaptable to 
dairy cattle. For the surgery, general anaes- 
thesia and recumbency are preferred; however, 
sedation plus local anaesthesia are satisfactory. 
Presurgical medication includes parasympatho- 
lytic and carminative type drugs. A stomach 
tube is inserted for ease of identifying the 
esophagus. Following site preparation, a longi- 
tudinal incision is made levolaterally to the 
trachea, at a point mid-distant in the anterior 
haif of the esophagus. When dissecting, one 
must avoid the vagus nerve, jugular vein, caro- 
tid artery and vessel. After dissecting to, identi- 
fying, and incising the esophagus, the stomach 
tube is withdrawn. The cannula is inserted and 
tightly sutured in place. Necessary surgical 
steps are (1) the infolding of mucosa, (2) per- 
manent union of muscle, fascia, and skin layers, 
and (3) cosmetic surgery to insure complete 
closure of tissues around the cannula. Post- 
surgical medication and husbandry are vital in 
preventing rupture. A guard is placed over 
the cannula and stemmy feeds are temporarily 
eveluded from the diet. 

The proper cannula design is very important. 
An adequate description is too lengthy to include 
herein. 


P97. Level of acetate in bovine blood. J. R. 
SABINE AND B. Connor JoHNSON, University 
of Illinois, Urbana. 


An improved chromatographic technique for 
the determination of the levels of volatile fatty 
acids in ruminant blood has been developed. In 
this method whole blood, with an oxalate buffer, 
is mixed with Celite 535 and anhydrous Na.SO, 
and added directly to a column of Celite. The 
compound column is then eluted successively 
with 100% hexane (Skelly B), 1% butanol in 
hexane, and 3% butanol in hexane. 

The use of this technique and acetate-1-C™ 
has revealed two important facts with regard 
to the level of acetate found in bovine blood. 
(1). The amount of acetate present in the jugu- 
lar blood of fed unimals is considerably higher 
than that found by previous methods of total 
assay—1.5 to 5.0 m. equiv/L, compared with 
the generally accepted figure of 1.0 to 2.0 m. 
equiv/L. These higher values are in line with 
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those found with recent isotope dilution tech- 
niques. (2). There is a rapid loss of acetate 
from shed blood. Some figures found indicated 
losses of 23, 73, and 90% at 2, 22, and 51 hr., 
respectively. 


P98. Correction for hemolysis in photometric 
methods for assaying sulfobromophthalein and 
phenolsulfonphthalein in the blood of cattle in 
tests for hepatic and renal function.” R. R. 
ANDERSON** AND J. P. Mixner, New Jersey 
Agricultural Experiment Station, Sussex. 

Varying degrees of hemolysis in blood have 
interfered with photometric measurements of 
the dyes sulfobromophthalein and phenolsul- 
fonphthalein in studies of hepatic and renal 
function. In the usual procedures plasma 
blanks are measured in acidic media, since dye 
colors are developed in basie media. However, 
the optical density of hemoglobin (as hematin) 
when measured in an acidie medium differs from 
that obtained in a basic medium, leading to the 
difficulty of obtaining proper acid plasma 
blanks. In developing the improved methods, 
plasma blank optical densities of a series of 
blood samples containing no dyes but with vary- 
ing degrees of induced hemolysis were measured 
in both acidie and basie media. Regression equa- 
tions were derived to predict the basic plasma 
blank optical densities from acidic plasma 
blank optical densities. When such predicted 
basic plasma blank optical density readings 
were applied to plasma samples containing 
known amounts of dyes but varying amounts 
of hematin, accurate estimates of dye contents 
were obtained. The improved method for ob- 
taining basic plasma blank optical density 
readings was used in performing actual hepatic 
and renal function tests in calves and cows. 
Marked improvement resulted in the precision 
of the measures as compared to the usual pro- 
cedures. 


* Supported in part by a grant from Merck 
Sharp & Dohme Research Laboratories, Division 
of Merck & Company, Rahway, New Jersey. 

** Present address: Department of Dairy Hus- 
bandry, University of Missouri, Columbia, Mis- 
souri. 


P99. Inactivation of oxytocin by bovine 
blood serum. P. W. Ascupacuer, D. J. SEE- 
MANN, AND C. JENSEN, North Dakota Agricul- 
tural College, Fargo. 

The object of this study was to determine if 
oxytocin was inactivated by a thermolabile sub- 
stance in bovine blood serum. Oxytocin (Ar- 
mour’s purified oxytocic principle) was added 
to bovine serum to give 1 U.S.P. unit/ee. A 
portion of this mixture was immediately 
quenched by immersing in boiling water for 
3 min., after which it was incubated at 100° F. 
for 2 hr. and then filtered. This filtrate was 
used as a standard for comparison in an oxy- 
tocin assay (chicken blood pressure depressor 
method). When another portion of the serum- 
oxytocin mixture was incubated before quench- 
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ing, the potency of this solution was not differ- 
ent from the standard. If 1.5 mg/ce of cysteine 
was added to the serum-oxytocin mixture before 
incubation, the potency of the resulting solution 
was approximately one-half that of the stand- 
ard. Potency of a serum-oxytocin-cysteine mix- 
ture quenched before incubation was not differ- 
ent from the standard. Using a similar method 
of comparison, the presence of 1.5 mg/ee of 
cysteine in an oxytocin-saline mixture did not 
result in any inactivation. When the level of 
cysteine was increased to 6.0 mg/ce, inactiva- 
tion was observed. 


P100. Studies on the annual variation in 
blood ketone bodies. P. J. Van Soxst, G. D. 
TurNER, H. W. Hawk, Aanp J. F. Syxes, Ani- 
mal Husbandry Research Division, ARS, Belts- 
ville, Maryland. 

A study of the level of blood ketone bodies 
over a period of 18 mo., covering two winter 
seasons and one summer season, was made on 
six normal dairy cows. Blood samples were 
taken every ten days in conjunction with milk 
samples for Babcock fat test and analyzed by a 
modification of the Behre Salicylaldehyde pro- 
cedure. 

An attempt was made to assess the variation 
of blood ketone bodies as influenced by lacta- 
tion, season, environmental conditions, and 
physiological status of the cows. The largest 
source of variation which tended to mask other 
effects was the tendency for the cows to vary 
together over time and seasons. This suggested 
a large environmental and seasonal effeet. Con- 
siderable rises in blood ketone level occurred 
simultaneously in all animals in December, 1958, 
and June, 1959. The maximum reached by the 
cows ranged from 13.5 to 28.0 mg.% during 
the December period (minimum temperature 
3° F. on December 16). The peak in the sum- 
mer (maximum temperature 100° F. on July 1) 
ranged from 4.5 to 9.0 mg. %. In the very high 
levels of blood ketones noted, no clinical symp- 
toms of ketosis were noted. The results suggest 
a relationship of stress and fat metabolism. 


P101. Level of insulin-free activity in the 
blood serum of normal and ketotic cows, M. C. 
CautHoun, C. R. Ricuarps, anp J. L. FLEEGER, 
University of Delaware, Newark. 

The assay method used was the uptake of 
glucose by the rat hemidiaphragm. For each 
assay the diaphragms of five rats, approximately 
125 g. in weight, were divided into two equal 
parts. One hemidiaphragm (selected at ran- 
dom) from each rat was ineubated in a stand- 
ard insulin containing buffer solution (150 mg. 
% glucose, 0.125 milliunit insulin); the other 
was incubated in a solution of bovine blood 
serum diluted one to ten in buffer containing no 
insulin. Using the slope of the log-dose response 
curve (previously determined) and the mean 
difference between the response of hemidi- 
aphragms in a_ solution containing known 
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amounts of insulin and that in the diluted 
serum, the insulin-like activity of the serum 
was calculated. 

The insulin-like activities of the serums of 
ten normal cows and 13 ketotic cows were 
1.65 + .257 and 1.25 + .251 milliunits of in- 
sulin per milliliter, respectively. The difference 
is not significant. 

The data from the last four assays of ketotic 
samples probably can be justifiably omitted 
due to (1) abnormal diaphgram responses to 
standard insulin solutions and (2) the fact that 
the rats used had a respiratory infection. When 
only the first nine ketotic observations are con- 
sidered, the mean becomes 0.781 + .125 milli- 
unit of insulin, which is significantly lower than 
that of the ceentrols (P < .01). 


P102. Some changes in the blood composition 
of dairy cows as associated with parturition. 
Kk. A. KenDALL AND K. E. HarsHparGer, Uni- 
versity of Illinois, Urbana. 

Blood serum calcium and inorganic phos- 
phorus levels in aged dairy cows were measured 
daily for three to six days before calving and 
for 24 to 36 hr. or longer after parturition. 
Calcium levels ordinarily declined from 1 to 3 
ing. % below normal, while inorganic phos- 
phorus levels declined as much as 2 mg. % 
below normal, usually within a 12-hr. period 
after parturition. During the same _ period, 
total reducing substances (TRS) in blood rose 
from 20 to 60 mg.% above ncrmal. Ca, P, 
and TRS levels were usually normal within 
18-24 hr. after parturition. 

Blood serum values for 12 cases of parturient 
paresis (ten different cows) over a 4-yr. period 
showed calcium levels dropping to as low as 4.4 
mg. %, accompanied by a drop in inorganic 
phosphorus to an average of 1.5 mg. %, with 
levels reaching as low as 0.32 mg. %. 


P103. Neutralization of certain bovine entero- 
viruses by colostrum, milk, and blood serum. 
D. O. Criver, T. M. Lupwick, ann E. H. 
Bou., Ohio State University, Columbus. 

Serum and colostrum samples from seven 
parturient cows of the Ohio State University 
dairy herd, milk from these animals after seven 
or more days of lactation, and serum samples 
from their offspring before and after nursing 
have been tested for their ability to neutralize 
bovine enteroviruses of two standard strains 
obtained from the same herd, and, in some cases, 
autogenous virus strains. In most eases, the 
descending order of the neutralizing potencies 
of these samples was colostrum, parturient cow 
serum, postnursing calf serum, prenursing calf 
serum, and normal milk. 

On the basis of these studies, it seems likely 
that the major neutralizing agent in the serum 
and colostrum was antibody. Five prepartum 
milkings were found to deplete the neutralizing 
potency of the mammary secretions in one ease, 
and it seemed that the ability of the calf to 
absorb into its serum what neutralizing anti- 


body was present in its first ingesta was greatly 
impaired within 22 hr. after birth. 


P104. Rumen activity and other observations 
in young dairy calves. R. K. WauGcu, SAMUEL 
RAMIREZ, AND BERNARDINO Ropricurz, The 
Rockefeller Foundation and Departamento de 
Investigaciones Agropecuarias, Miniagricul- 
tura, Colombia. 

Holstein calves of various ages were observed 
during 24-hr. periods, during which the follow- 
ing data were collected: Time spent ruminating, 
eating forage, eating grain, lying down, and 
standing; the number of series of boluses, the 
total number of boluses, and the number of 
times the calves drank water. 

Calves were weaned from milk at 49 and 56 
days of age. Forage was wilted Kikuyu (Penni- 
setum clandestinum). 

Rumen activity, as measured by time (min- 
utes) spent ruminating, increased with age 
(days) as follows (age in parentheses) : 64(7), 
306(14), 361(21), 439(28), 489(35), 516(42), 
498 (49), 532(56), 443(63), 449(70), 488(84), 
457(98). 

From these data, it appears that calves in- 
creased rumen activity rapidly and reached a 
maximum at about 35 days. The total number 
of boluses tended to parallel total time spent 
ruminating. However, the number of series of 
boluses reached a peak at 14 days and showed 
no further increase. Total time (minutes) spent 
ruminating and eating, by age (days), was: 
109(7), 388(14), 476(21), 565(28), 633(35), 
741(42), 748(49), 860(56), 686(63), 765(70), 
813(84), 749(98). 


P105. Evaluation of udder characteristics of 
pre- and post-partum Holstein heifers.’ H. C. 
Hines, T. M. Lupwicx, E. W. Brum, E. R. 
Raper, AND D. O. RicHarpson, Ohio Agricul- 
tural Experiment Station, Wooster. 

Udders of prepartum Holstein heifers were 
evaluated for various characteristics (size and 
shape; attachments; and teats, veins, and 
quality) 2 to + wk. prior to calving. The same 
udder characteristics were again evaluated ap- 
proximately 6 wk. after calving. At each evalua- 
tion period three pictures of the udder were 
taken, and estimates of the edema in the udder 
were made. 

In general, the repeatability of the evalua- 
tions (as indicated by correlation values) were 
low, but were similar to values obtained for 
other age comparisons (3 to 6 mo., 3 to 12 mo., 
and 6 to 12 mo.). 


* Contribution from the NC-2 Dairy Cattle Breed- 

ing Project in cooperation with the Dairy Hus 
bandry Research Branch, Beltsville, Md. 
P106. Effect of kind and level of concentrates 
on udder edema. R. W. HemKEN, EDSEL 
GAINER, AND R. F. Davis, University of Mary- 
Jand, College Park. 

The effects of feeding two concentrate mix- 
tures and feeding concentrates at two levels on 
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the severity of udder edema were tested. These 
concentrates were fed from 40 to 50 days prior 
to ealving and continued until no edema could 
be detected. Concentrate A was a mixture of 
800 Ib. ground oats, 600 lb. wheat bran, 400 Ib. 
linseed oil meal, and 200 lb. molasses. Concen- 
trate B was a mixture of 1,500 lb. corn and 
cob meal and 500 Ib. soybean oil meal. Edema 
ratings were classified as follows: 1—none, 
2—slight, 3—medium, 4+—high, and 5—very 
high. 

Six trios of heifers and 14 trios of cows were 
randomly assigned to the following treatment 
groups: I—Coneentrate A with maximum of 
6 lb. per day; II—Concentrate A at 16 to 18 
lb. per day; I1I—Concentrate B at 16 to 18 
lb. per day. The average level of concentrate 
fed at calving time, the ratings for udder edema 
of the heifers, the cows, and an average for the 
cows and heifers were: Group I—5.3 lb., 3.67, 
1.93, and 2.45; Group IT—16.8 lb., 3.54, 2.00, 
and 2.46; Group ITI—16.6, 3.29, 2.59, and 2.80. 
The differences due to treatments at calving 
time, prior to calving, and after calving were not 
statistically significant. The only significant 
difference was a higher average rating for first- 
ealf heifers than for older cows. 





P107. Physiological effects of tranquilizers in 
dairy animals. KE. L. Farmer anp L. H. 
Scuu.tz, University of Wisconsin, Madison. 

The physiological effects of two phenothi- 
azine drugs, chloropromazine -HCl (Smith, 
Kline and French*) and perphenazine (Scher- 
ing*) and, in addition, the effects of the drug 
tetrahydrozoline (Pfizer*), were observed in 
goats, calves, pubescent heifers, and cows. 

A series of 12 trials with six animals each 
were conducted, using goats and calves. Goats 
were resistant to phenothiazine drugs. In calves, 
the phenothiazine drugs increased blood glucose 
10 to 30 mg. %, inereased pulse rate 5 to 15 
counts/min, decreased respiration rate five to 
15 eounts/min, and decreased body temperature 
0.5 to 1.5° F. Tetrahydrozoline was similar 
in its action, except that it decreased pulse rate 
five to 15 counts/min. 

Daily oral administration of Chlorprom- 
azine - HCl to pubescent Holstein heifers for a 
7-mo. period did not affect normal function 
as measured by pulse rate, respiration rate, 
blood rate, blood glucose, estrous cycles, feed 
consumption, and plasma bilirubin, except for 
a lowered rate of gain during a period when 
average ambient temperatures were above 70° F. 

Nine double-reversal trials, using six cows 
in each, were conducted to determine the effect 
of these tranquilizing agents on milk let-down. 
All drugs were observed to cause small but sig- 
nificant increases in the amount of residual milk, 
obtained by oxytocin injection, indicating some 
interference with normal milk let-down. 


* Drugs were supplied by the companies indi- 
cated. 
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P108. Urea utilization studies in the bovine 
using the re-entrant duodenal fistula technique. 
P. W. Mog, C. F. Hurrman, G. H. Conner, 
R. S. Emery, anp C. A. Lassiter, Michigan 
State University, East Lansing. 

A re-entrant duodenal fistula and a rumen 
fistula were established in a 600-lb. Holstein 
heifer. The total passage of duodenal digesta 
was collected during eight 24-hr. periods. Four 
rations were studied, each consisting of 6 lb. 
of timothy hay and 6 lb. of concentrate con- 
taining corn or corn plus 1.5% urea, 3.0% urea, 
or 15% soybean oil meal per day. The four 
rations (hay + concentrate) contained 7.26, 8.94, 
10.56, and 10.28% crude protein, respectively. 
The crude protein content of duodenal digesta 
varied only slightly with time after feeding and 
amounted to 20.94, 25.81, 24.38, and 27.00% 
of the organic matter for the four rations. Total 
duodenal passage of 66.5, 79.2, 76.8, and 87.6 ¢. 
of N per day indicated losses prior to the duo- 
denum of — 2.9, —1.3, 15.2, and 2.3 g. of N 
per day for the four rations. Ruminal NPN 
reaching 47 mg. % at 2 hr. after feeding the 
3% urea ration, compared to 28 mg. % with 
the SBOM ration, as well as an increased uri- 
nary excretion of N, support the view that con- 
siderable absorption of NPN from the rumen 
oceurred with the 3% urea ration. 


P109. Effect of various metabolites on in 
vivo acetate metabolism. C. L. Davis, R. E. 
Brown, AND J. R. Stausus, University of Illi- 
nois, Urbana. 

It has been demonstrated, using in vitro tech- 
niques, that glucose increases the incorporation 
of acetate into fats, whereas propionate in- 
hibits both oxidation and synthetie reactions. 
These observations are presently being tested 
in vivo, using a mature dairy steer fitted with 
a tracheal cannula to facilitate measuring ex- 
pired gas without contamination by rumen gases. 
Sodium acetate-1-C" with and without sodium 
propionate (24.6 g/hr) was infused into the 
external jugular vein at a rate that supplied 
32.7 g. of acetic acid/hour for 7 hr. From the 
total CO, and radioactivity expired, the amount 
of acetate oxidized was determined. No differ- 
ence was observed in the rate of acetate oxida- 
tion when propionate was present. Of the in- 
fused acetate, 114 and 98.9 g. were oxidized 
when acetate was administered alone and in 
combination with propionate, respectively. The 
specific activity versus time curves of the CO, 
was practically identical with respect to peak 
activity and time required for the specific ac- 
tivity to become constant. Blood glucose and 
acetate levels were not markedly altered. From 
these preliminary data it was observed that 
propionate, although effective in inhibiting ace- 
tate metabolism in isolated tissue, has no such 
effect when measured in the intact animal. 


P110. Methods of analysis of bovine excreta 
for gross energy. W. P. Fuart, H. F. Lawson, 
D. R. Giuuiam, H. F. Riguter, D. R. Waxpo, 
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C. E. Coprock, AND P. J. Van Sorst, Animal 
Husbandry Research Division, ARS, Beltsville, 
Maryland. 

Ethanol, benzoic acid, and dimethyl forma- 
mide have been used as primers to facilitate 
the combustion of wet feces by various workers. 
A slight error in the addition of the primer 
or in its caloric value results in a large error 
in the gross energy of the feces because of the 
large contribution of the primer to the total 
temperature rise. A _ series of studies on 
methods of determining the gross energy of 
feees was condneted, using feces collected from 
cows receiving only hay, cows receiving only 
grain, and steers receiving mixed rations. Pyri- 
dine, methyl lactate, ethylene glycol, ethylene 
elyeol monobutyl ether, ethylene glycol mono- 
ethyl ether, ethylene glycol monomethyl ether, 
isobutylene glycol, ethanol, benzoie acid, and 
dimethyl formamide were used as primers, and 
the most satisfactory compounds were dimethyl 
formamide, ethylene glycol monoethyl ether, 
and ethylene glycol monobutyl ether. Results 
of 314 combustions of wet feces indicate that it 
is possible to obtain precision with well-mixed 
samples by careful handling of primers, but the 
errors are greater and values more erratic than 
those resulting from the combustion of dried, 
pulverized feces. 


P111. Effect of levulinic acid on the digesti- 
bility of cellulose and energy in oat straw and 
alfalfa hay fed to dairy heifers. D. E. WAt- 
DERN AND T. H. Briosser, Washington State 
University, Pullman. 

Four pregnant dairy heifers were fed each of 
four basic rations during an 80-day digestion 
trial in a 4X4 Latin-square design. Daily 
allowance of the four rations consisted of: 
A. Chopped alfalfa hay +3 lb. of molasses 
sprayed on the hay; B. chopped alfalfa hay + 
3 lb. of molasses containing 0.20 lb. of levulinie 
acid; C. chopped oat straw + 3 lb. of a basal 
grain ration + 3 lb. of molasses; D. chopped 
oat straw + 3 Ib. of a basal grain ration + 
3 lb. of molasses containing 0.20 lb. of levu- 
linie acid. The level of levulinie fed approxi- 
mated 1% per ton of total ration fed. Rumen 
samples were collected via stomach tube from 
each animal at the beginning and at the end 
of each five-day collection period. Volatile 
fatty acids were determined on Keeney col- 
umns. 

The per cent cellulose and energy digested 
and total volatile fatty acid content in micro- 
moles per milliliter of rumen liquid on each 
treatment were: A—50.5%, 53.7%, 110.4; B— 
46.0%, 54.3%, 103.6; C—56.3%, 57.1%, 90.9; 
D—53.9%, 57.1%, 90.4; with a sx of 2.5%, 
1.4%, 6.21 uM, respectively. The addition of 
levulinie acid to the basic hay and straw + 
grain rations did not significantly change 
(P > 0.10) per cent cellulose digestion, total 
volatile fatty acid production, or energy avail- 
able to the animal. 
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P112. Feeding molasses with hays to dairy 
heifers and milking cows. W. A. Kina, C. C. 
BRANNON, AND H. J. Wess, Clemson College, 
Clemson, South Carolina. 

Kight groups of yearling dairy heifers fed 
oat hay or Coastal Bermuda grass hay ad 
libitum have been used to compare 5 lb. ground 
shelled corn to supplements of blackstrap mo-- 
lasses and urea-molasses fed ad libitum in a 
trough. Cottonseed meal was fed to adjust 
the protein intake. Both 3.5 and 4% urea- 
molasses were used. The average consumption 
of the molasses was 5.9 lb. per heifer daily with 
6.2 lb. for the urea-molasses. The average daily 
gain over the 84-day experiments was: 1.46 lb. 
with shelled corn, 1.34 lb. with the molasses, 
and 0.99 lb. with the urea-molasses. The gains 
were significantly lower for the urea-molasses 
rations. 

Trials were conducted with milking cows to 
compare the feeding of blackstrap molasses in 
a trough to molasses poured on hay. Alfalfa, 
Coastal, and oat hays were fed in three separate 
trials. The molasses consumption was controlled 
at 8 or 9 lb. per cow daily with the concen- 
trate reduced to one-half. The hays were fed 
ad libitum plus 30 lb. of corn silage per cow 
daily. Milk production in all groups by hays 
was almost identical. The feed cost per 100 lb. 
of 4% FCM was slightly less for the molasses 
groups. 


P113. Maintenance requirements of dairy 
cows. J. W. Tuomas, AND L. A. Moore, Ani- 
mal Husbandry Research Division, ARS, Belts- 
ville, Maryland. 

Alfalfa hay, U. S. No. 1, was fed to dry 
adult dairy cows in amounts that would main- 
tain body weight. The average weight of the 
24 cows used was 1,075 lb. during an average 
feeding period of 355 days (range 50 to 729). 
They required 13.5 lb. alfalfa dry matter (D.M.) 
daily to maintain body weight when the usual 
values were used to correct for the small weight 
changes observed. The daily maintenance re- 
quirement for 12 Holstein cows was 11.8 + 0.6 
lb. of alfalfa D.M. per 1,000 lb. body weight 
and requirement varied with the 0.9 power of 
body weight. Twelve Jersey cows required 
13.0 + 1.5 lb. alfalfa D.M. per 1,000 lb. body 
weight and it varied with the 0.7 power of 
body weight. Calculation indicated that the 
best-fitting equation relating maintenance re- 
quirement to body weight is applicable to only 
the body weight range used in its derivation. 
The maintenance requirement for cows during 
the first half of pregnancy was less than it was 
for nonpregnant cows. Feeding 10 mg. stil- 
bestrol daily did not alter the maintenance re- 
quirement of three cows. Maintenance trials 
using different proportions of hay and grain in 
the diet of 18 cows were performed. They 
indicated that it required approximately 0.5 
to 0.6 lb. grain to repiace 1 lb. of U. S. No. 1 
alfalfa hay in maintaining constant weight of 
dairy cows. 
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P114. Effect of level and source of sulfur on 
the utilization of urea by dairy heifers. L. D. 
Brown, R. S. Emery, E. J. BENNE, AND C. A. 
Lassiter, Michigan State University, East 
Lansing. 

Thirty-six Holstein and Brown Swiss heifers 
were divided into six groups and used in a 
90-day continuous trial to determine the effect 
of level and source of sulfur on urea utilization. 
All heifers were fed 1.0 lb. corn cobs and 1.5 lb. 
corn silage per 100 lb. body weight daily. 
Groups 1, 2, 3, 4, and 5 received a high urea 
supplement, whereas Group 6 received soybean 
oil meal. Groups 2, 3, and 4 were supple- 
mented with Na.SO, and Group 5 with methio- 
nine *-OH analogue. The N/S ratios for 
Groups 1, 2, 3, 4, 5, and 6, respectviely, were 
22.3, 6.4, 12.0, 16.4, 12.8, and 13.3. In the same 
order, the average body weight gains were 72.4, 
94.3, 84.6, 97.7, 87.8, and 102.5 lb., respectively. 
All levels and sources of sulfur significantly 
increased average daily gains (P < 0.05). How- 
ever, the group receiving the conventional pro- 
tein supplement made somewhat greater gains 
than those receiving urea. Only slight differ- 
ences in feed consumption were observed among 
groups. 


P1i15. Effect of a modified sulfite waste liquor 
and of calcium gluconate on milk production. 
R. S. Emery, C. K. Smitu, T. R. Lewis, JUNE 
Azukus, AND L. D. Brown, Michigan State 
University, East Lansing. 

Milk production was increased by 0.6 to 1.9 
lb. per head per day when dairy cows were 
supplementally fed 0.25 lb. per day of a modi- 
fied dried sulfite waste liquor from paper pulp 
manufacturing. This 4-mo. field trial included 
171 eontrol and 143 treated cows from 12 herds, 
each of which was divided between the two 
groups. Gluconic acid, a constituent of the 
modified sulfite waste liquor, was attacked very 
slowly by rumen microorganisms and is not a 
common constituent of dairy cattle feeds. When 
two groups of five cows each were fed 0.125 
lb. per day of calcium gluconate in a reversal 
design with two 28-day periods, the treatment 
increased fat-corrected milk by 1.5 lb. per cow 
per day (P < 0.01). The calcium gluconate 
feeding resulted in a slightly higher weight 
gain. 


P116. Value of feeding aureomycin to lac- 
tating dairy cows under field conditions. L. D. 
Brown Anp C. A. Lassiter, Michigan State 
University, East Lansing. 

A 51-wk. field study was conducted to evalu- 
ate the feeding of aureomycin (0.1 mg/liter 
of B.W/day) to milking cows. Eighteen co- 
operator herds involving approximately 1,000 
cows were used. The experiment was divided 
into two trials, Trial 1—April to September 
(22 wk.), and Trial 2—October to May (29 
wk.). Cows in each herd were paired at the 
beginning of each trial into a control and 
treated group using the level of milk produe- 
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tion and stage of lactation as basis of pairing. 
The aureomycin was fed in the crumbles form 
twice daily on top of the grain ration. Aureo- 
myein-fed cows produced more milk in both 
trials than cows not fed the antibiotic, aver- 
aging 0.21 lb. per day in Trial 1 and 1.81 Ib. 
in Trial 2. Combining the resuits of both trials 
gave a weighted average of 0.82 lb. per day 
increase in milk production. Fourteen out of 
the 18 herds responded favorably in Trial 1 
and 11 out of the 14 herds in Trial 2. A bloat 
problem was encountered which occurred mainly 
during the first 3 or 4 wk. after going on feed. 
The bloat occurred entirely in the medium and 
high producing herds and usually did not per- 
sist. About 8% of the cows fed aureomycin had 
some trouble with bloat. 


P117. Disappearance of volatile acids from 
the omasum. R. P. Jounston, E. M. Kester, 
AND R. D. McCartuy, Pennsylvania State Uni- 
versity, University Park. 

Six male Holstein calves, 5 mo. of age, were 
given 5 g. of Cr.0; for seven days prior to 
slaughter. Approximately 4 hr. after a.m. 
feeding they were stunned, and bled out. The 
stomach compartments were exposed and tied off 
and the contents of each subsequently removed, 
weighed, and sampled. Samples were analyzed 
for dry matter, Cr.O;, and volatile acids. Con- 
centrations of total VFA averaged 4,379, 4,819, 
2,645, and 487 mg. per 100 g. of dry matter 
in the rumen, reticulum, omasum, and aboma- 
sum, respectively. Acetic, propionic, and bu- 
tyric acids decreased proporticnately to total 
VFA; but C-5 and higher, formic and lactic 
acids did not change. The ratios of total VFA 
to Cr.O; (both expressed as mg. per 100 g. of 
dry matter) were as follows: rumen, 22.4; 
reticulum, 18.3; omasum, 8.9; and abomasum, 
1.5. Molar proportions of the various acids did 
not differ in the contents from the various 
stomach compartments except for a modest drop 
in the proportion of acetie acid in the aboma- 
sum. In a subsequent study, sodium n-butyrate- 
1-C“ was injected into the omasum of an 
anesthetized calf. Partially completed analyses 
of blood collected from the omasal vein indicate 
that absorption occurred and that there was con- 
siderable shifting of the label from butyrate 
to other VFA. 


P118. Influence of sodium salts of volatile 
fatty acids on rumen development in the young 
calf. C. Vair, G. M. Warp, R. D. Franpson, 
AND E, E. FLAmsog, Colorado State University, 
Fort Collins. 

This study included six groups of two male 
dairy calves each as follows: (1) new-born, 
(2) milk as the only feed, (3) 10g. Na acetate 
daily, (4) 10 g. Na propionate daily, (5) 10 g. 
Na butyrate daily, and (6) control. Groups (3) 
through (6) were fed milk replacer, hay, and 
grain from five days. Acids were added to milk 
replacer. All calves except Group (1) were 
slaughtered at about 35 days of age. 
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Total rumen tissue weight was not increased 
by acid supplements as compared to controls 
but was greater than for milk-fed calves. Treat- 
ment (4) and (5) produced much greater 
papillae length than (3). Oxygen uptake by 
liver slices using VFA as substrates did not 
show consistent differences. Blood glucose levels 
for Groups (3) through (6) followed the same 
trends with age. 

The results indicate that early supplementa- 
tion of individual VFA, at the levels used, does 
not stimulate more rumen development than 
obtained under normal calf rearing conditions. 


P119. Calf milk replacer studies: The effect 
of the physical state of added fat. A. S. 
HopGson AND F. R. Murpock, Western Wash- 
ington Experiment Station, Puyallup. 

Kighteen three-day-old Holstein heifer calves 
were used to determine the effects of physical 
state of added fat to a milk replacer. Fat, in 
the form of stabilized lard, was added at a 
10% level to a replacer made up of dried skim- 
milk, whey, and sweet cream buttermilk. 

One group of six calves received a replacer 
containing no fat; another, a replacer with 
homogenized fat; and a third group, a replacer 
with the fat blended physically into the mix. 
Each replacer was reconstituted with warm 
water at 1:8 and fed to all calves at the same 
rate. Calves were weaned at 49 days and con- 
tinued on experiment to 90 days. Average daily 
gains to 49 days were 1.14, 1.39, and 1.22 lb. 
and to 90 days were 1.35, 1.56, and 1.40 Ib., 
respectively. The milk replacer containing ho- 
mogenized fat gave significantly greater weight 
gains than the replacer containing physically 
added fat. Weight gains from both fat-con- 
taining replacers were significantly higher than 
those obtained on replacer with no fat. No 
scouring was encountered. 


P120. Utilization of milk replacer rations 
containing urea by young dairy calves. C. A. 
Lassiter, G. D. Riecur, L. D. Brown, anv E. J. 
BENNE, Michigan State University, East Lan- 
sing. 

Two studies involving 80 Holstein calves were 
conducted to further evaluate the utilization of 
urea by young dairy calves. In the growth 
study seven milk replacers containing 10, 14, 
18, and 22% protein were fed. All replacers 
were formulated with and without urea except 
at the 10% level of protein. Urea supplied 
27.1, 42.8, and 53.6% of the protein in the 
14, 18, and 22% replacers. Each replacer 
group was further subdivided by feeding one- 
half of the calves a calf starter containing 
urea supplying 49.4% of the protein in the 
starter. The average daily gains were 0.88, 
0.90, 1.04, and 1.02 for protein levels in increas- 
ing order. The average daily gain of calves 
fed conventional vs. urea replacers were 14%— 
0.82, 0.98; 18%—0.99, 1.08; 22%—1.19, 0.85, 
respectively. Both groups of calves made 
comparable growth except at the 22% protein 
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level. Differences in average daily gain among 
replacer groups approached significance (5% 
level). Regardless of replacer, the average daily 
gains of calves fed the conventional starter were 
0.97 as compared to 0.96 lb. per day for the 
urea starter. Results of metabolism trials using 
the ten and two 18% replacers substantiated 
the results of the growth study. 


P121. Oleandomycin and oxytetracycline plus 
oleandomycin as growth stimulants for young 
dairy calves. N. D. Macruprer. W. B. Harpir, 
W. C. SHERMAN, AND W. M. Reynoups, Chas. 
Pfizer & Co., Ine., Terre Haute, Indiana. 

Twenty-forr female and 16 male Holstein 
calves, averaying seven days of age, were di- 
vided on the basis of sex, body weight, and 
skeletal measurements into four groups for a 
12-wk. experimental feeding period. All calves 
were individually fed and each was allowed 
a total of 70 lb. whole milk from seven to 21 
days of age, 45 lb. milk replae_r from 14 to 32 
days, grain to a maximum of 4.5 lb. per head 
per day, and mixed hay free choice. They re- 
ceived the following quantities of antibioties 
per ton of milk replacer and grain starter: 
Group I, none; Group II, 50 g. oxytetracyeline; 
Group III, 20 g. oleandomycin; Group IV, 20 g. 
oleandomycin + 50 g. oxytetracycline. All anti- 
biotie-fed groups grew at a rate at least 10% 
faster than that of controls. The calves which 
received both antibiotics (Group IV) surpassed 
controls by 16% in rate of growth and by 4% 
in feed efficiency. In a second experiment, 32 
heifer calves, averaging 21 days of age, were 
divided into four treatment groups as above, 
but were group-fed under more practical farm 
conditions. At the conclusion of a 69-day feed- 
ing period, the average daily gains were: Group 
I, 1.16 lb.; Group IT, 1.40 lb.; Group III, 1.32 
lb.; Group IV, 1.62 lb. The antibiotic-fed 
calves also exhibited superior skeletal growth. 
Findings concerning the effeet of antibiotic 
feeding upon utilization of cellulose will be 
discussed. 


P122. Large-scale tests of feeding oxytetra- 
cycline to lactating dairy cows. N. D. Ma- 
GRuDER, C. E. LorGren, AND W. M. ReyNno.ps, 
Chas. Pfizer and Co., Ine., Terre Haute, In- 
diana. 

Seventeen feeding trials were conducted with 
a total of 2,370 lactating cows in six states. 
Holsteins predominated, but Guernsey, Jersey, 
and mixed breeds were represented. Cows were 
paired as to date of freshening and daily volume 
of milk, so that one was a control and the other 
received 75 mg. 10 -10 mg. oxytetracyeline per 
cow daily. Average duration of trials was 186 
days. The cows were fel the antibiotic at full 
level from the beginning of each trial and 
there were no digestive disorders. Daily milk 
weights were recorded with the exception of 
four herds, where monthly averages were taken. 
Oxytetracycline-fed cows averaged 0.87 lb. more 
milk per cow daily than controls, a significant 
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difference. Raw plate count spot checks of four 
herds showed no difference due to antibiotic 
feeding in numbers of bacteria in milk. At the 
level fed, oxytetracycline did not appear in 
the milk when assays were made, nor were 
cheese-making properties affected. Some dairy- 
men thought that antibiotic feeding improved 
herd health, while others could not perceive 
an effect. Response to the antibiotic was not 
related to breed, level of milk production, herd 
size, climate, or management differences. 


P123. Effect of spiramycin on the growth 
and well-being of young dairy calves. S. A. 
MonTIce..o AnD L. L. Rusorr, Louisiana Agri- 
cultural Experiment Station, Baton Rouge, 


Thirty-six male calves of Holstein and Jersey 
breeds were divided at random into three groups 
according to breed and observed from birth to 
84 days of age for weight gains, normal growth, 
scours, and feed efficiency. Group I served as 
the control. Group II was fed 250 mg. CTC 
for the first three days of life and 50 mg. for 
the next 28 days, followed by a 1% CTC supple- 
ment to supply 50-75 mg. in the daily feed 
in the calf starter for the remainder of the trial. 
Group III was fed spiramycin at the same level 
and similarly to Group II. In all groups co- 
lostrum was fed for the first three days of life 
and whole milk for the next 28 days. Good- 
quality alfalfa hay was fed throughout the ex- 
periment ad libitum. The calf starter was 
limited to 5 lb. per day per Holstein calf and 
4 lb. per day per Jersey calf. The antibiotic 
Groups ITI and III showed a definite decrease 
in the ineidence of scours. Significant 4-wk. 
gains were obtained for Groups II and IJ1I 
over Group I. Feed efficiency data, statistical 
analyses, and 12-wk. gains will be presented. 


P124. Physiological responses of dairy calves 
to certain carbohydrates when added to a milk 
replacer diet. Suriranac P. Nerxe, K. E. 
GARDNER, AND K. A. Kenpauu, University of 
lilinois, Urbana. 


The effeets of including starch 30%, black- 
strap molasses 33.3%, or cerelose 11.1% into 
a diet made up of dried skimmilk 68.8%, Auro- 
fae 0.7%, and a vitamin A and D supplement, 
were studied in 31 young male dairy calves. 
When starch with or without amylolytie en- 
zyme was added, the average respective daily 
gains over a 42-day period were 0.518 and 0.416 
lb. as compared with 0.587 lb. gain when no car- 
bohydrate was added. When blackstrap molasses 
was included with or without acid hydrolysis 
ealves gained an average of 0.466 lb. daily with 
the hydrolyzed molasses; whereas, without hy- 
drolysis, calves scoured severely and had to be 
removed from study within 1 wk. The latter 
was also true where cerelose was included in 
the diet. The pH of the diet appeared to have 
no effect upon the incidence of scouring be- 
tween a range of 5.7 and 8.0. 
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P125. Value of hay and rumen inoculation in 
early weaning of claves. C. H. NoLLer AND 
I. A. Dicxson,* Purdue University, Lafayette, 
Indiana. 

Twenty-eight, eight-day-old male Holstein 
calves were divided into four groups: I—19.3% 
crude protein starter free choice from eighth 
day and hay free choice from 43rd day; H— 
same as I except hay from eighth day. III and 
IV— same starter with 32.5% coarse ground 
hay starting eighth day. Groups I, I], and IIT 
were inoculated with fresh rumen _ contents 
when 14, 21, 28, and 35 days old. All calves 
were weaned at 21 days of age. Average total 
starter consumptions (8 to 70 days) were 141.5 
149.1, 181.0, and 165.2 lb., respectively. Calves 
in Groups I and II consumed 12.4 and 18.2 lb. 
hay free choice and Groups III and IV, 58.9 
and 53.8 lb. as part of the starter. Daily starter 
consumption averaged 1.51, 1.49, 1.82, and 1.82 
ib., respectively, during the first week after 
weaning. Average daily weight gains were 
1.04, 1.12, 1.09, and 1.00 Ib., respectively. The 
differences were nonsignificant. It appears that 
(1) ealves can be successfully weaned at 21 
days of age, (2) rumen inoculation had only 
slight value, (3) the hay aided rumen develop- 
ment and should be incorporated in the starter. 


*W. K. Kellogg Foundation Fellowship. Pres- 
ent address: The West of Scotland, Agriculture 
College, Glasgow, Scotland. 


P126. B-vitamin requirements of calves fed 
a high carbohydrate diet.” MaGcnar RoNNING 
AND N. J. BENEVENGA, University of California, 
Davis. 

Calves failed to survive on a high carbohy- 
drate diet consisting of dried skimmilk, 34%; 
dried whey, 28%; and cerelose, 38%, plus a 
salt mixture and vitamins A and D. Prior to 
death the calves suffered anorexia, muscular 
incordination, convulsions, and a paralytie con- 
dition of the rear quarters. Severe scours were 
involved, but were controlled by oral adminis- 
stration of antibiotics. The symptoms appeared 
to be comparable to those reported to be associ- 
ated with certain B-vitamin deficiencies, es- 
pecially thiamine and biotin. 

Single intravenous injections of thiamine 
and biotin at levels up to 100 mg. and 2 mg., 
respectively, improved the appetite and the 
muscular involvement, but failed to promote 
survival. Little, if any, effect was realized from 
the oral administration of thiamine and biotin. 

Encouraging responses were observed after 
single injections of a vitamin mixture consisting 
of thiamine HCl, 100 mg.; biotin, 2 mg.; pyri- 
doxine HCl, 10 mg.; Ca pantothenate, 10 mg.; 
riboflavin, 5 mg.; niacin, 5 mg.; and choline 
Cl, 100 mg. Finally, calves have been main- 
tained in good condition by daily oral supple- 
mentation of the diet with the following, in 
milligrams per pound of feed: thiamine HCl, 
3.0; biotin, 0.05; pyridoxine HCl, 0.3; Ca pan- 








tot 
Cl, 





sea 


El 
SO» 
Col] 

( 
cov 
19% 
cov 
5,5. 


ord 
cha 
has 
The 
at 
aw 


has 
his 
ting 
The 
mal 
list 
thre 
sig! 
ove 
lem 
y. 





we PE ae oe dl 


wt = Ve 








OUR ASSOCIATION 


tothenate, 0.6; riboflavin, 0.3; and _ choline 


Cl, 130. 

* Supported by: Foremost Dairies Central Re- 
search Laboratory, Petaluma, Calif., and Chas. 
Pfizer and Company, Ine., Terie Haute, Indiana. 


P127. Glucose metabolism in the young dairy 
calf. C. L. Davis anp R. E. Brown, University 
of Illinois, Urbana. 

Two young dairy calves (Holstein-Guernsey 
cross) were fasted 24 hr. prior to conducting 
the experiments reported herein. At zero-time 
each calf was given an intravenous injection 
of uniformally labeled glucose-C™ followed by 
a constant infusion of the isotope at a rate 
to maintain the specific activity of the plasma 
glucose for the period of 5 hr. Blood samples 
were taken at various time intervals for analysis 
of glucose and determination of its radioactivity. 
Total expiratory carbon dioxide was measured 
and its isotope concentration determined. From 
these experiments the following information was 
obtained for Calves 1 and 2, respectively: 
plasma glucose (mg. %) 54.18—90.4; glucose 
pool size (g.) 7.55—13.2; glucose space as 
per cent of body weight 30.7—29.6; glucose 
turnover rate (g/hr) 4.02—5.52; and glucose 
pool turnover time (hr.) 1.76—2.39; per cent 
of dose (C") recovered in the expired carbon 
dioxide at the end of 5 hr., 16.7 and 20.6. Cal- 
culation of the per cent of the glucose carbon 
turned over which appeared as expiratory CO, 
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gave values of 23.4 and 34.3 for Calf 1 and 
Calf 2, respectively. 


P128. Digestibility of alfalfa hay as affected 
by partial replacement by carbohydrates. E. A. 
Kane, Animal Husbandry Research Division, 
ARS, Beltsville, Maryland. 

In a series of digestibility trials with three 
cows, several carbohydrates were fed at a 6-lb. 
daily level to determine their effect on the di- 
gestibility of alfalfa hay. Rations of alfalfa 
alone were given at various intervals between 
the carbohydrate-alfalfa rations. Preliminary 
periods were nine days in length; experimental 
periods, five days. Digestibility determinations 
were made by total collection procedure. In all 
trials alfalfa was fed ad libitum. 

Carbohydrates investigated were amylose, 
amylopectin, corn starch, glucosamine, d-sorbi- 
tol, ground corn, and heated ground corn. 

It was found that amylose, the straight-chain 
component of starch, and amylopectin, the 
branched-chain, had effeets on alfalfa digesti- 
bility similar to starch. All carbohydrates in- 
creased the nitrogen content of the feces sig- 
nificantly. This occurred even though the nitro- 
gen intake was decreased upon carbohydrate 
replacement. Protein digestibility was signifi- 
eantly reduced by carbohydrate replacement. 

In contrast to other carbohydrates, ground 
corn appeared to improve the dry matter, crude 
fiber, and nitrogen-free extract digestibilities of 
the alfalfa hay. 


EXTENSION SECTION 
Production 


El. Putting DHIA records to work. Daw- 
son JorpDAN, Colorado State University, Fort 
Collins. 

On January 1, 1958, Colorado had 12,162 
cows on DHIA production test; on January 1, 
1959, 14,163; and on January 1, 1960, 17,714 
cows. This is an increase in a 2-yr. period of 
5,552 cows, or 45.7%. 

A booklet, Putting Dairy Production Rec- 
ords to Work, which dairymen are using to 
chart and graph data from their DHIA records, 
has been directly responsible for this increase. 
The booklets are filled out by by the dairymen 
at the end of their association testing year in 
« workshop session. 

As each dairyman finishes his analysis he 
has before him a picture of the performance of 
his entire herd and he can immediately put his 
finger on management problems that exist. 
The extension dairyman then helps each dairy- 
man pinpoint these problems and compiles a 
list of then for use in the following two- or 
three-day ‘l’seussion sessions, which are de- 
signed to help the dairyman discover ways of 
overcoming his major herd management prob- 
lems. 

All of the workshop sessions have been highly 


successful and the dairymen themselves are sell- 
ing DHIA production testing. As a result, 
record analysis has become 2 part of our an- 
nual program. 


E2. New DHIA sire proofs. J. F. Kenpricx, 
USDA, Washington, D.C. 


The new DHIA Proved-Sire Record will be 
presented and discussed. The new record in- 
cludes a summary of A.I. daughter-dam com- 
parisons, non-A.I. daughter-dam comparisons, 
and a combined summary of the two. In ad- 
dition to the dam-and-daughter comparisons, 
the proved-sire record will include the average 
production of the daughters parentally unre- 
lated stable-mates or contemporaries, together 
with the yearly herd averages made during the 
approximate coneurrent period in which the 
daughter records were made. 

The procedure of processing DHIA lactation 
records and the compilation of proved-sire rec- 
ords on an automated basis will be outlined. 
Special tabulations of A.I. Proved-Sire Records 
and data will also be presented. 

Needed research on the statistical treatment of 
data used in compiling proved-sire records will 
be outlined and discussed. 
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E3. Utilization of new sire proofs from 
standpoint of research worker. J. EK. LeGATEs. 
North Carolina State College, Raleigh. 

The inclusion of the 305-day contemporary 
(herd-mates) average of paternally unrelated 
animals is a most noteworthy feature of the 
new sire proof. Daughters usually make their 
records 2 or 3 yr. after their dams; hence, the 
oft-used daughter-dam comparison is subject 
to the direct influence of changes in feeding and 
management. However, the herd-mate average, 
included in the new sire proof, provides a com- 
parison of the daughters of a sire with other 
animals producing under similar climatic, feed- 
ing, and managemental conditions. 

Continuing study will always be needed to 
provide a method of sire evaluation with the 
desired precision and applicability for our 
changing needs. Several points regarding the 
new proof appear to deserve additional study 
and clarification. Should first-lactation animals 
be compared with first-lactation herd-mates? 
After the sires’ daughters have been compared 
with their herd-mates, can additional informa- 
tion be gained by an appropriate consideration 
of the dams’ records? How should the AB and 
Non-AB summaries be interpreted? 


E4. Utilization of new sire proofs from stand- 
point of sire analyst. C. S. BaLpwin, Central 
Ohio Breeding Association, 1224 Alton-Darby 
Road, Columbus, Ohio. 

Utilization of all available information, i.e., 
A.I. daughters, non-A.I. daughters, contempo- 
rary comparisons, and dams provides the most 
complete IBM processed data yet available to 
all sire analysts. 

The new proofs provide the basis for sire 
recognition long needed for selection in young 
sire programs. Accounting for area differences 
makes available sons of outstanding A.I. proved 
sires, outside the analyst’s own areas. This 
eliminates the necessity of inbreeding in young 
sire programs. 

Data evaluating the effectiveness of A.I. sire 
selection programs have not been available 
since 1956. The new program provides current 
data, making greater use of A.I. proved sires 
possible. 

Most sires selected for A.I. are proved natur- 
ally. Addition of contemporary comparisons 
eliminates environmental bias not previously 
accounted for, improving the accuracy of selee- 
tion in the naturally proved sire program . 


E5. Utilization of new sire proofs from stand- 
point of stud manager. J. Eumo Packer, Man- 
ager, Cache Valley Breeding Association, 
Logan, Utah. 

New sire proofs can be of great value to the 
stud manager as follows: 1. New sire proofs 
will tend to provide a greater guarantee to 
farmer members as to expected production. 
2. More complete evaluation of inheritance plus 
environment. 3. Added new information aids 
farmer in evaluation of breeding stock for 


subsequent matings. +. New proofs published 
regularly will be of great interest to breeders, 
and to farmers who look forward to receiving 
new information. 5. New proofs separating AB 
and non-AB averages will add value for future 
improvement. 6. New systems providing rolling 
herd averages can add value in comparing sire 
groups. 7. New daughter-dam comparisons help 
to compare an individual cow with all of her 
paternal sisters, providing more aid to the 
DHIA member in selecting and culling cow 
families. 8. With IBM systems such as the one 
now being used in Utah, there is no chance for 
eliminating unsatisfactory records. A more 
complete picture, therefore, comes through on 
all daughters of a sire or all cows within a herd. 


E6. Reliability of environmental data col- 
lected under field conditions. E. L. Cor.ey, 
E. E. Heizer, anp C. E. Kraemer, University 
of Wisconsin, Madison. 

Studies are being made in Wisconsin to 
determine the effect of certain measured en- 
vironmental influences on the production of 
Holstein-Friesian cattle. One aspect of these 
studies deals with the reliability of environ- 
mental data reported independently from 50 
standard DHIA herds by (A) 17 DHIA super- 
visors, (B) a project fieldman, and (C) four 
project personnel. Five management ratings 
were scored subjectively and include (1) milk- 
ing practice, (2) cow comfort, (3) disease and 
injury, (4) eare of calves, and (5) eare of 
heifers. Quality of hay was evaluated by a 
descriptive score-card in terms of (6) leafiness 
and (7) color and condition, while quality of 
corn silage was similarly scored on (8) grain 
content, (9) color, (10) odor, and (11) moist- 
ure. Other variables provided independently by 
(A) and (B) inelude: (12) lb. hay/eow, (13) 
lb. corn silage/eow, (14) per cent crude pro- 
tein in concentrates, and (15) weight by tape. 
Correlation coefficients between (A) and (B) 
with regard to variables (1) through (11) are 
0.25, 0.21, 0.10, 0.28, 0.02, 0.46, 0.60, 0.42, 
(0.43, 0.71, and 0.33. Corresponding values for 
(B) and (C) are 0.43, 0.52, 0.47, 0.66, 0.62, 
0.58, 0.65, 0.65, 0.41, 0.28, and 0.53. Correla- 
tion coefficients between (A) and (B) regard- 
ing variables (12) through (15) are 0.53, 0.38, 
0.69, and 0.96. 


E7. Salesmanship schools for DHIA super- 
visors. J. D. Burke, Cornell University, 
Ithaca, New York. 

Most DHIA supervisors do not have the train- 
ing, experience, or confidence in themselves to 
sell their product and services to new members. 
To meet this basie problem a two-day sales 
training school was held in October, 1959, in 
cooperation with the New York Dairy Herd 
Improvement Cooperative. 

The program covered the advantages of cen- 
tral processing, an analysis of why some dairy- 
men keep records and others do not, and the 
various aproaches that might interest dairymen 
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in production records. A professional sales 
training group from one of the large agri- 
cultural cooperatives was called in to demon- 
strate the basic principles of salesmanship, 
how to make calls and to complete sales. A 
sales handbook, hand-out leaflets, and other pro- 
motional aids were prepared by the New York 
Dairy Herd Improvement Cooperative. 
Highlight of the school was a panel of DHIA 
supervisors who had already demonstrated their 
ability to build up cireuits of 2,000 cows or 
more and with gross incomes above $6,000. 


E8. Role of the dairy specialist in a changing 
agriculture. J. W. Pou, University of Arizona, 
Tueson. 

Change and progress have become synony- 
mous in our language and in our thinking. Our 
problem is: Are we prepared to meet today’s 
changes and those that are promised for the 
years immediately ahead? Milk production has 
hecome a highly specialized occupation with 
emphasis on efficiency. Additional services are 
being provided to dairymen by industry. Pur- 
chased in-puts are being substituted for land 
and labor. Jobs on the dairy farm are becom- 
ing more technical and specialized. The dairy 
farmer is giving more attention to scientific 
efficiency and business relations. As adult edu- 
cators in the field of cooperative extension 
teaching, we must keep ourselves prepared to 
the greatest possible extent as (1) students of 
our profession; (2) spokesmen for our Uni- 
versity and the U. S. Department of Agri- 
culture; (3) coordinators of technical assist- 
ance from many sources; (4) individual and 
group counselors; (5) sound and far-sighted 
planners; and (6) interpreters of public affairs, 
particularly as they affect the dairy industry. 


E9. The importance of type in dairy cattle 
breeding and management. N. D. Bay Ley, 
J. B. Parker, T. Herpuves, R. D. Plowman, 
nD W. W. Swert, Dairy Cattle Research 
Branch, USDA, Beltsville, Maryland. 

Research studies reported during the past 
two decades have established that there is 
only a small correlation between classification 
score and production. Recent work on longev- 
ity has shown that this trait is not influenced to 
a significant extent by additively genetic sources 
of variation. Therefore, improvement of lon- 
gevity by selection for type probably would 
not be effective except for the elimination of 
sires whose daughters have obviously unsound 
udders or other severe abnormalities. 

Dairy type is equally as important as pro- 
duction in determining the price of animals 
sold for breeding purposes. However, only a 
very few dairymen are dependent for as much 
as 25% of their income on variation in type 
of their cattle. For more than 95% of the 
dairymen, variations in milk production are at 
least 20 times as important to their income 
as are variations in type. Also, it is alto- 
gether possible that when more dairymen real- 





ize the lack of association between type and 
production or longevity, the value put on type 
in cattle sales may become less than it is today. 
E10. Appraising the value of showing and 
judging experiences in 4-H club work. R. D. 
Stewart, American Guernsey Cattle Club, 
Petersborough, New Hampshire. 

Participation in 4-H dairy cattle judging 
contests provides training and experience that 
is vital in preparing our youth to be the 
leaders for America tomorrow. The experience 
gives them poise and confidence in themselves 
that will better prepare them to be strong 
leaders. Many of today’s national leaders had 
4-H dairy cattle judging training as boys and 
girls. 

Four hundred and forty-five juniors from 31 
different states have exhibited 578 registered 
Guernsey females at National Junior Guernsey 
Shows during the past 11 yr.; 305 of these 
juniors registered 2,387 Guernseys during the 
past 5 yr. The fact that 72 of these juniors 
have each registered ten or more animals dur- 


ing the last 5 yr. is concrete evidence that 
they have carried their Guernsey projects 


through to maturity and are building a Guern- 
sey herd; 74 others registered five but less 
than ten, 29 have registered 20 or more animals, 
and two have registered more than 50. Parti- 
cipation in a National Show has encouraged 
them to breed their own herds and to become 
successful Guernsey breeders. 


Ell. Accuracy determination of a new milk 
metering and sampling device. S. W. MEap 
AND R. C. Lapen, University of California, 
Davis. 

A new milking system (Ross-Holm), in which 
the metering of milk and sampling for milk 
fat determination is an integral part, has been 
re ently introduced. Each cow station operates 
independently of the others and is a complete 
unit in itself. Milking is accomplished through 
the use ° conventional teat cup assembly, but 
the milk from each cow is delivered into a 
separate cylinder below the level of the floor 
of the udder from which it is electronically 
lowered into a diaphragm pump. Each stroke 
of the pump is designed to deliver 1 lb. of milk 
into the milk pipeline and is carried to the 
bulk tank under pressure. A dial registers the 
milk produced by 1-lb. increments at each 
pump stroke. A sight glass indicates partial 
pounds in tenths. Each stroke of the pump 
forces a proportionate amount of milk into 
a readily attached sample bottle. 

Accuracy of the system for measuring milk 
production and sampling for milk fat has been 
compared with the conventional method of 
weighing and sampling. Its acceptance for 
DHIA and Official Testing will be discussed. 
Analyses of the magnitude and direction of 
errors; the influence of yield, flow rate, and 
milk fat test on the accuracy of the meters in 
determining milk weights and test will be 
presented. 
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E12. Probability of obtaining superior pro- 
ducing animals from varying quality of AB 
proved sires. H. W. Carter, Cornell Univer- 
sity, Ithaca, New York. 

Thirty-five Holstein bulls with over 100 
tested A.I. daughters were analyzed to see 
what per cent of their daughters produced 
more than their stable-mates. By stable-mates 
we mean the contemporaries on the same farm 
who freshened during the same season of the 
year. All records of a daughter of a bull 
were averaged and then counted as one. The 
means of the stable-mates’ production were 
also totalled, averaged, and counted as one. 
The bulls were ranked according to the average 
butterfat production of their daughters and 
then divided into five groups of seven bulls 
each—the top seven sires, or 20% of the total, 
the second seven, ete. A summary of the per 
cent of daughters, of each group of sires, pro- 
ducing more butterfat than their stable-mates 
follows: top 20%—62%; 2nd 20%—56%; 
middle 20%—50%; 4th 20%—45%, and the 
bottom 20% of the sires, 35%. Of the top 
group of bulls 4% of their daughters produced 
150 lb. of butterfat or more above their stable- 
mates, yet 1% of their daughters produced 
150 lb. of butterfat or more less than their 
stable-mates. The bottom 20% of the bulls 
had 1% of their daughters which produced as 
much as 150 lb. of butterfat above their stable- 
mates, but 4% of their daughters produced 
150 lb. of butterfat below stable-mates. 


E13. The California mastitis testing (CMT) 
program. K. G. McKay, Extension Veteri- 
narian, University of California, Davis. 

The California Mastitis Test (CMT) is a 
new procedure for estimating cell content 
of milk. When mastitis occurs there is an 
increase in the number of body cells in milk. 
Chemical compounds containing long-chain 
hydrocarbon salts are visibly altered in the 
presence of native proteins of cellular origin. 
Such compounds can ke used on milk to detect 
the inereased cell content resulting from mas- 
titis. 

Grading and interpretation of the CMT: 
Suggested 
Meaning 
— Negative 


Symbol Interpretation®* 
0-200,000 cells/ce 


0-25% PMN 

150,000-500,000 cells/ce 

30-40% PMN 

1 Weak positive 400,000-1,500,000 cells/ce 

40-60% PMN 

800,000—5,000,000 celis/ee 

60-70% PMN 

Cell number generally 
over 5,000,000/ce 

70-80% PMN 


z Trace 


bo 


Distinet 
positive 

3 Strong 

positive 


**PMN = Polymorphenuclear leukocyte. 


In Shasta County, where 14 herds were en- 
rolled in a CMT program, benefits derived from 
this program were a gain of about 2.5 |b. 
butterfat per cow per month, an increase in 
returns, and a saving in milking time. 

It seems essential to run monthly CMT on 
all lactating cows, keep individual monthly 
records, and submit milk samples from 10% 
of the consistently positive animals to a vet- 
erinarian or laboratory for bacterial identifica- 
tion. In addition, sensitivity tests should be 
run to determine the most efficacious antibiotic 
or drug or combination to use when cows are 
dry. 

Correcting mechanical problems greatly re- 
duced, and in many eases almost eliminated, 
the need for udder treatments during lactation. 
It was found that the cows with CMT reactions 
of 2 and 3 often harbor mastitis organisms in 
a quiescent state. 

All dairymen in this study adopted a dry 
cow treatment program. In most herds, only 
the 2 and 3 reacting cows were treated. Some 
dairymen treated all quarters; others checked 
each quarter with the CMT paddle and reagent 
and treated only the infected quarters. 

The success of this program caused a siate 
project to be promulgated that is now in over 
200 herds in 27 counties in the state. The pro- 
ject has two major aspects: (1) controlling 
mastitis and (2) cooperating with the Federal 
Government in keeping antibiotics out of the 
milk supply by treating the cows in the dry 
state. 


E14. Alfalfa hay quality as determined by 
fiber analysis. G. P. Lorareen, J. H. MEYER, 
AND V. L. Marsie, University of California, 
Davis. 

A method of estimating the total digestible 
nutrient (TDN) and digestible protein (DP) of 
alfalfa hay from a modified crude fiber (CF) 
determination has been well received by Cali- 
fornia dairymen. Acceptance of the method 
developed by research scientists has been 
largely accomplished through efforts of the 
Extension Service. A hay probe developed by 
Extension Service personnel is used to obtain 
a sample from 19 bales of a given population 
of hay. The TDN and DP on a dry matter 
basis can be estimated from the CF level from 
the following equations: 


TDN = 81.07—0.8558 CF 
DP = 30.7 —0.5416 CF 


Tables of evaluation factors are used to esti- 
mate the monetary value of a given lot of hay 
based upon the current price of barley and 
cottonseed meal as the base feeds. In one 
county, 244 lots of hay were sampled and 
evaluated in 1958 and 1959. Field observations 
have indicated that in the large majority of the 
eases the high-quality hays predicted from 
erude fiber are also those which the dairymen 
rate as good feeding hays. In general, the 
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hays have tended to fall roughly into the follow- 
ing categories based on observations by dairy- 
men who have fed the evaluated hays: 


Crude Fiber (%) 


(90% dry matter basis) Quality 
Less than 21 Excellent 
21 to 24 Good 


24 to 26 
26 to 28 
28 or more 


Average 
Fair 


Poor 


E15. Teaching quality through chemical anal- 
ysis. T. C. Buiatock, North Carolina State 
College, Raleigh. 

It has been clearly demonstrated that forages 
and grains vary tremendously in their nutri- 
tive content. Economical feeding is dependent 
upon the dairyman’s ability to accurately evalu- 
ate these variations in quality. For the most 
part, this has been based on visual estimates 
which at best have limited value. 

In an effort to develop a quick and reliable 
measure of quality in feeds, a trial program 
based on a chemical analysis has been con- 
ducted over a 2-yr. period with North Carolina 
dairymen. A summary of these results, along 
with details on the operation of the program, 
will be presented. Experimental data will also 
be presented to show the effects of varying 
levels of fertility on the nutritive content of 
forages and grains, with particular emphasis 
on the relationship between amount of nitrogen 
applied and the protein content of the feed. 


E16. A forage evaluation program using the 
artificial rumen. 8. N. Gaunt, University of 
Massachusetts, Amherst. 


Through a new extension project, the for- 
age quality of 567 samples of hay, corn, and 
grass silage were estimated, using the artificial 
rumen to determine dry matter digestibility 
(DMD). Hay samples were also tested for 
protein and moisture and given a grade of 
excellent, good, fair, and poor by visual ex- 
amination. Silage, corn, and grass were tested 
for DMD, protein, moisture, and pH. The 
artificial rumen technique used was to add 
10 ml. of rumen fluid and 50 ml. of a buffer 
solution to a 0.5-g. sample in a dialysis tube 
and hold at 37° for 24 hr. An alfalfa leaf 
meal sample was run as a standard. The forage 
value was reported in terms of estimated net 
energy (ENE) determined by a scale of rela- 
tionship, using Morrison’s ENE values for 
alfalfa leaf mea! and late-eut poor hay. Di- 
gestible protein was determined by DP=CP 
(DM basis) .929—3.48. The average DMD of 
hay cut before June 1st was 42.7%—higher 
than the average of the July second cuttings 
of 41.0 and almost as high as the third cutting 
of 43.4%. The figures of nonlegume hays were: 
cut before 6/1, 42.7%; 6/1 to 6/14, 35.4; 
6/15 to 6/28, 31.9; 6/29 to 7/12, 31.3, and 
7/13 and later, 28.3. The visual test showed 
general agreement. The DMD values for grass 
silage indicated great differences in individual 
samples. The project has stimulated much in- 
terest in better feed production and feeding. 
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RAPID DISK METHOD 
for Detection of 
PENICILLIN in MILK 
Reliable Sensitive Practical 


Direct assay method of Arret and Kirshbaum (FDA) for de- 
termining presence of penicillin in milk and dairy products. 


Media BACTO - ANTIBIOTIC MEDIUM I 
BACTO - SPORULATING AGAR 


BACILLUS SUBTILIS ATCC 6633 
Standardized Spore Suspension in 1 ml. ampuls 


Penicillinase BACTO - PENASE CONCENTRATE 
in 20 ml and 100 mL vials 


BACTO —- PENASE DISKS 
Standardized Impregnated Disks 


Penicillin STANDARDIZED IMPREGNATED DISKS 
0.05 unit, 0.1 unit and other concentrations 


Information on request 


DIFCO LABORATORIES 


DETROIT 1 MICHIGAN USA 











